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The Meteorological Regiſter. 


HE. inſtruments defcribed in Art. II. of 
our firſt volume, were employed in ma- 
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FULY 1733. 
D. Hour, | Baro. Ther. Hyg } Wind, Weather. | Rain, 
| In D. In D. I. D. | Dir. For. 
0,283 
2 9 613 SINE cloudy 
4 pm 6 14 ONE cloudy) 
189 a mag 7114 oN fair 0,054 
9 pm Y 714 6 NE. fair 
198 a mla 713 NW fair 
8 p mſag 7 14 INV fair 
209 a mag 8 14 S fair 
sÞ m9 8 15 4) W fair 
218 2 m9 1114 o fair 
7 p mag 7.15, N W fair 
229 a m9 8 15 s | W fair 
p mjag 8 15 3 W fair 
a m9 $114 6 W cloudy | 
p mag 8 6 cloudy : 
a mag 8 o fair 
5 p mag 8015 4|W fair 
a mag 9 7|W fair o. 115 
F p may 9 31 fait 
a mla 9 8 s | W fair 
s p m9 8 s|W fair 
's a ma 8 6|W fair 
5 p-miz9y 8 o 2] fair 3 
9 a m29 7 418 tog 
5 p m9 6 31S by W cloudy 
9a may 5 S]E 1] fair 
7 p mjag 4 9 1] cloudy 
a mas 4 oN by W II fair 0,186 
s pm 4 IN W 2] fair 
8 a mjz9 4 71 W 2| fair 
7 p mjag 4 4|]N W 21 fair 
H at a med. 29 7 6 Total depth 0,638 
— Gr. height 30 111 o 
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L. height 29 4a 221 of 
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AUGUST 1733. 


r.] Rain, Hour. Baro. Ther. Hyg. | Wind. Weather, | Rain. 
In D; In D. In D. II. D, Dir. For. 
1,147 
S 2] fair 0,36s 
S W cloudy 
S 3] cloudy 
| S W 3] cloudy 
N N W 2] cloudy , 154 
N oloudy 
S W rain: 
S W 1] cloudy 
S W 2 clo 
w x} cloudy 
056 W. 11 fair 
wW I] fair 
o W I] fair 6,19 
” W i fair p 
S W a] cl 0,055 
S W 3 —_— 
wy 2| fair 
W 2 fair 
075 N W ; 2 fair 
NW 1 fair 
S W 1} cloudy 1a 
w x] fair © 
1035 WwW i fair 
8 © cloudy 
S W 1 rain 280 
| W 1] fair 0,375 
188 NV a; fair 
N W I! fair 
210 8 I! rain 
w 2 fair 
H. at a med. a9 G3 2 Total depth 2,675 
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SEPTEMBER 1733- 


Baro. Ther. Hyg. Wind. Weather. Rain, 
8 D. In D. . D. | Dir. For. ieee 
6 [t IS W 2 fair 0,084 
St s | W 2 cloudy 
71! 5s |S W 1 cloudy o,os; 
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1 5 |N W 2 cloudy 
git 2|N W 2 fair 
00 71SW 3 fair 
510 S 18S W 2 rain 
oh 8 8 w 3 fair 
47 5 3 fair 
32 o W. 2 fair 
31 4,SW 2 fair 
. 41 6 Wl 2 fair 
11 $s'W 2 fair 
of 9 W 2 fair 
o1 N , Clo 
n 122 
101 3 N by W 1 fair 
3/7 S S 1 fair 
3.1 38 by E 1 fair 
31 s 8 by E 2 fair 
Sk 12 ho 2 fair 
91 537 SE 2 fair 
41 6'SE 2; rain 
31 9 8 1 rain 
3188 x; cloudy 
03 o|SE 11 miſt 
4288 E 11 miſt 
$3 3 8E 1] miſt 
$3.37 2] miſt 
2:2 7E 2; fog 
32 1E 1 fair 
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SEPTEMBER 1733. 


Hour. Baro. Thet. H Wind. Weather. | Rain. 
In D. In. D.. D.] Dir; For. { 
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17/9 a m3o I,12 1 E r | fog] 
s pm3o 113 E x | cloudy 
198 a m39 22 ISW +» 2x} cloudy! 
s pm 3o 213 S W cloud 
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219 a m 29 8011 2] W by S = fair 356 
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s pm29 922 9' W x | fair 
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269 a m8 40 9 8 I cloudy o, 398 
s pm 6 0 S W 3 | cloudy | 
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|s pml:z9 112 7/S W 4 | cloudy 
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|s p m2 11 7; W 3 tair 073 
30% a m29 71 9 W 2 | fair 
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13 
1733. 
Weather, Rain, 
1,666 
ra'n 0,365 
fair 
| fair 0,423 
fair 
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cloudy 0,274 
cloudy 
fog 0,07 4 
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FANUART 1134 


D. Hour Baro. Ther Hyg. Wind. Weather; | 
Ila. D. In. D. I. B. Dir. For. | | 
29 38 W 3|cl 
p m[.9 o 3 | cloudy 
2i9a r[.9 ol $ 3 | doudy 
p m[z9 18 W 2 | rain 
39a wg 3; W 2 | Fair 
p Ma 11 2 | fair 
29 21S W 2 | Fair 
p MI 11S W 2 | fair 
gj9 a fi z1S W 2 | cloudy 
p mla 3 IS W 2 | cloudy 
a wj29 of W 2 fair 
p Ma 9 N 1 | fair 
»9a mla of W 2 fair 
29 61 W 1 ' fog 
30 gjS W 1 fog 
30 61S W 2 
30 of Sby W 1 Cloudy 
30 0 + 1 cloud 
30 518 x Cloudy 
30 s|3 x cloudy 
30 518 1 fair 
30 718 1 fair 
12% a mo IS W 1 fair 
30 6 18S W 1 fair 
23/9 a mg s$1SW 1 fair 
4 p ml3o z4SW 2 fair 
14'9a m30 o S 1 fair 
4 p m 30 218 1 fair 
150 a m30 6 S by E. x fog 
4p mag 53S % E un» fog 
10% a ma 318 I +4 
4 p Mag 31S I 
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FEBRUARY 1934 
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MARCH 1734. 


Ther. Hyg. | Wind. Weather. | Ran. 


In D In D.. D. | Dir. For. In D. 
„o 7 858 1 fair 
mir t 64s E 2 fair 
to fs by E 1 cloudy | 
rr 42 os E 1 fair 
ti 32 1s W x cloudy 
ir off 8]S W 1 fair 
iz 11 98 2 cloudy 
ir. off 88 1 cloudy 
slit 21 88 1 fain 
11 4 61S W 1 cloud 
#j12 3] IS W 3 cloud 0,1 
213 3 15S W 9 fair 7 ty 
art 6 IW 3 fair 
1 30%. II by N 3 fair 
71 9 6]* 8] W by N 4 fair 0053 
51% 5 6 by N cloudy 
11 i 6] W 2 cloudy 0,025 
610 Bi 6] W cloudy 
7] 9 912 o| W by N 2 fair 0,049 
EX TH N W 2} fair 
9 91 88S E 2 fair 0,036 
11 1 1 9 S - cloudy 
x0 81 8 8 W 3 rain 0,095 
10 711 6 | W 3 fair 
9 81 718 E tog 
10 61 9 SE I] rain 
9 302 os by E t air 0, 173 
11 $jx 718 E of cloudy 
410 41 O W 3] cloudy 0,05 5s 
61x 3jt 4 W byN 2 fair 
71 3jt 8 8 by W 2 cioudy 0,026 
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APRIL 1734. 


D.] Hour. Baro. Ther {Hyg. | Wind. Weather. | Rain, 
In, D.jla. D.jL D. | Dir. For. | lu D. 
1% a mag ghz 3/2 S8 W 2 cloudy 
6 p mſg gz 801 78 W 3 cloudy, 17 
29a mag giz 21 9 8 W 3 fair 0,125 | 
4 p mj30 ois aj 8 2 cloudy 18's 
39 a mjzo obs 4's 91 W 2 cloudy | 
s p m3 oz 61 7 W 2 cloudy 19 9 
49 2 95 912 3z W 2 fair c 
(ay mag 913 7x $| W 2; fair 20 
SS Amzo or 31 „ 2} fair 0,034 [7 
ls p m3 ) Ats 41 3 INE 2] fair 21'9 
69 a mag 813 31 58 E o; cloudy 
S p mag s xx 68 W 2) cloudy 
79 2 ma 6ho or $1 W 2} fair 
6 p mag n $300 3} fair 
Boa may sh 31 818 W 2) cloudy * 
4 p mag giz 731 $1 W by N 2 fair 
99 a mag 53% $51 6} W by N 3 fair 
4 pmRo 611 9 t 2 NW 31 fair 
109a mae gh 12 W bys 3 cloudy 
5 p mag 8.12 41 53 3 cloudy 
11a mag giz 47 6 W 2] fair 
6 p mj30 1x 6x 4 7 41 variable 
12 9 2 mo tr 81 5; Wh: S af cloudy 
5 pmizo oh yi 5 8 31 cloudy 9,055 
139 a m'30 113 2 0 W 2 | fair 
'Spmizo 213 jt s WhyS 2f fair 
149 4 mzo 2/52 2 9 W by S 1) fair 
5 pm3o 114 71 4 8 by E 11 fair 
1592 m30 2 8 SE 11 fair 
s p mes 944 3.8 1þ fair 
i69 a mjag 9/12 8 8 14 fair 
Is P mag 953 3 K ©, fair 
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AM 4 r 1735- 


Rain. Wi Weather. | Rain, 
ln D. | Wd, | 
0,908 
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II. An Account of the DISEASES that were 
moſt frequent laſt Tear in Edinburgh. 


N June 1733, ſeveral inhabitants of Edin- 
burgh were ſeized with tertian agues, and 
others laboured under flight fevers, with pain 
of the head, and flying pains through the body, 
the ſick having ſhort remiſſions of the fever, 
and partial ſweatings. At the ſame time ſcarlet 
fevers and fore throats were frequent in ſeveral 
parts of the country near the city. bs 
In July many complained of anginz, coughs, 
hoarſeneſs, and other effects of what they call 
ſummer-colds, and children were attacked with 
the ſcarlet-fever and angina, which became 
very epidemic in the two ſucceeding months, 
was leſs frequent and milder in October; but 
continued all the winter and ſpring. This 
diſeaſe began commonly with a quick pulſe, 
heat, thirſt, head-ach, and a pain in the throat, 
where frequently a ſwelling of the amygdalae 
was obſerved. Many had a vomiting. and 
diarrhcea, at the firſt attack of this diſeaſe, 
without any remarkable change on the other 
ſymptoms. After a day or two, the face, or 
' extremities, and ſometimes the whole body ſwel 
Jed, the ſkin being red, with a watery clear- 
neſs ſhining through it. Frequently * ſwel- 
ling and redneſs proceeded gradually from one 
part to another. It was remarked, that ſuch 
patients who had undergone the ſcarlet - fever 
any time of their lives before, took at this 
time the fever and angina, without the ſcarlet 
eruption, 


everal 
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eruption, but all who laboured under the ſcar- 
let-fever had the angina alſo. 

Many who were neglected in the beginning 
of this diſeaſe, were tuffocated by the anginz. 
Few died who were timely and plentifully 


blooded; which weakened the fever, relieved 


the throat, and was the only medicine that re- 
moved the vomiting and diarrhoea. After 
the pulſe was brought down with the loſs of 
blood, veſicatories were of uſe, and the cure 
was afterwards haſtened and completed by 
purging the patients with aperient laxative pti- 
zans. 

In the account of epidemical diſeaſes in vol. 2. 
we mentioned the ſmall- pox having attacked 
fome children through all the ſpring of 1733, 
the numbers increaſing in May, which they 
continued to do in June, july, and Auguſt, 
but were then generally of the diſtinct mild 
kind. As they became more frequent in Sep- 
tember, there were more of them confluent, 
and the number of patients increaſed all Octo- 
ber, after which they raged molt violently, few 
families eſcaping them till February, when they 
decreaſed, and gradually went otf in March. 
The pocky pimples generally began to appear 
the third day from the ſickning, and yet were 
not always either confluent or dangerous. Very 
tew had any purple ſpots with the ſmall-pox ; 
and, of thoſe who recovered of the confluent 
kind, fewer had tumors or ulcers than at other 
times. 32 

'The cool 1 was generally followed; 
and, when the fever was high in the beginning, 
with the head or breathing much affected, the 

C 2 patients 
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patients were commonly blooded and vomited ; 
and, in the confluent kind, it was neceſſary 
and proved uſeful to repeat the blooding about 
the height of the diſeaſe, and ſome time after, 
From the firſt attack of the fever, till the ſmall- 
pox were all out, many ordered pediluvia of 
warm water once or twice a-day, which ſeemed 
in many caſes to relieve the head conſiderably, 
and to bring a greater number of pimples to 
the lower extremities. When the patients were 
coftive, diluent cooling elyſters were injected. 
Syrup of white poppies was generally given at 
night to procure ſleep. In ſome who had bloody 
ſtools and urine, the ſpirit of vitriol, mixed 
in pretty large quantities with the drink of the 
ſick, did very remarkable ſervice, theſe threat- 
ning ſymptoms diſappearing in a little time 
after one * began to whe fuck acidulated li 
quors, Veſicatories aſſiſted the eruption when 


the pulſe was low, and often were of fervice | 
in removing raving, ſtartings of the nerves, | 
convulſions, and difficult laborious breathing; 


aud ſome who had a bad confluent ſmall-pox, 
ſeemed to have the dangerous ſymptoms at the 


blackening prevented, by applying veſicatorics | 


2 day before the blackening began, and by 
keeping up a ſuppuration in the bliſtered parts 
for ſome days. Gentle emetics were alſo ad- 
vantageouſly given, when the ſtomach or lungs 
appeared to be overcharged with mucus. When 
the ſmall- pox were empty, or had only a little 
watery matter in them, and the ſwellings begin 
to fall ſuddenly on the gth or 16th day, purga- 
tives were given to ſoc with good ſucceſs. 
Though 
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Though blooding in the beginning of the 


ſmall-pox evidently gave relief in a great many 
caſes, yet it could not well be judged, whether 
the taking blood before the varjolous fever be- 
gan, or after the ſymptoms appeared, had any 
effect in determining the nature or number 
of the ſmall-pox ; for many, who had been pre- 
pared by blooding, purging, iſſues, and low 
cooling diet, had a very bad confluent ſmall- 
pox ; and others who had alſo been treated in 
that manner, and a great number, who had uſed 
no ſuch precautions, took the mild kind. Some 
who had undergone courſes of mercury, and 
who had been afterwards kept for a conſiderable 
time to the conftant uſe of Athiops mineral, 
were ſeized with the confluent ſmall-pox and 
died. 

During the harveſt months of 1733, dyſen- 
teries were frequent and mortal in Fife, eſpecially 
on the coaſt of the Frith of Forth. | 
In March and April 1734, tertian agues be- 
eame frequent in Edinburgh, and were very 
irregular z but repeated vomits either carried 
them off,, or made them eafily yield to the bark. 
At the fame time many children in the neigh- 
bouring villages were ſcized with a very ſharp 
tever, and high laborious breathing, which 
ioon killed them, unleſs they were timely re- 
heved by frequent and plentiful bleeding, and 
gentle vomits. ; 45 
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III. An Extract from the public Regiſter of Ju- 
rials in Edinburgh. 


1733. |Men Women. Child. Still- born 
une | 19 29 40 4 
uly - -| 17 19 41 2 
Auguſt 20 26 63] 4 
September} 13 21 65 3 
Ottober | 15 26 | 106 6 
Novembe:| 19 27 |} 144 8 
December] 21 27 | 116 4 
1734. 
January | 26 46 80 3 155 
February | 22 23 57 4 106 
March | 28 27 66 4 125 
April = | 25 31 | 50 3 109 
May -| 31 46 41 9 127 
| — — — — — 
Total 256] 348 | 869 54 1 527 


IV. The Effects of the Coneſſi Bark, 6 —. 


Gentlemen, 


+66 


OT having allowance from my friend, 
who wrote me the incloſed letter, to 


publiſh his name, I cannot take upon me to com- 

municate it; but can aſſure you, his integrity, 

good ſenſe, and knowledge, are ſuch as may 

give entire credit to his information; and lately 
cured an obſtinate dyſente 

ſtanding, which had yielded nothing to a great 

variety of other medicines, by giving the Coneſh 


of three months 


bark in the form preſcribed by him. I am 
Your moſt humble ſervant, 


ALEX. Moxxko.“ 
THE 


lately 
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HE tree, of which I gave you ſome of 


on the Cormandel coaſt in the Eaft-Indies, where 
it is called Coneſſi, and is not unlike the Cado- 

apala of the Hortus Malabaricus. The coneſ- 
iſeca, or coneſſi · bark of the {mall young branches 
of the tree which has leaſt moſs, or external 
inſipid ſcurf on it, is to be choſen, and all that 
ſcurf is to be ſeraped off. 

The clean bark being pounded into a ve 
fine powder, is made into an electuary, with 
ſyrup of oranges, and taken to the quantity of 
balf a drachm, or more, four times a-day, for 
three or four days. 'The firſt day it increaſes 
the number and quantity of the ſtools, but with- 
out increaſing the gripes. The ſecond day the 
bark is taken, the colour of the ſtools is mended ; 
and on the third or fourth day, their conſiſtence 

enerally comes near to a natural ſtate, when it 
— at all. ME, 

In recent diarrhœæ, ariſing from irregula- 
rities ih diet, without a fever, this medicine 
ſeldom fails to make a cure, if a vomit of ipe- 
cacuanna is given immediately before the pa- 
tient begins the uſe of the bark. The fame 
management alſo is attended commonly with 
ſucceſs in perſons of a lax habit of body, who 
are troubled with an habitual diarrhoea in moiſt 
rainy weather, a remarkable itching in the ſkin 
being felt on the third or fourth day. To 
ſuch patients eſpecially, the electuary ought to 
be given morning and evening, for ſome time 
after they are ſeemingly cured. Their drink 
ſhould be water wherein rice hath been boiled, 


and 


the bark as a ſpecific in diarrhoeas, grows 


i 

z 

? 

\ 
*9 
f 

| 

"+ 

5 

I 

. } 
x 

i 

N 
* 
4! 
i 
i 


3z2 MEDICAL ESSAYS 


and ſometimes emulſions of the cold feeds, with 
fal prunell. are neceſſary. 

If there is a fever with the looſeneſs, that 
muſt be removed by bloodings and cool emul- 
fions, or decoct. all. with ſal prunell. before the 
coneſh bark is given. | 

Sometimes when the cauſe of a diarrhoea, 
ſtopped by this medicine, hes beyond the inte- 
ſtinal canal, the patient, in a few days after, 
complains of a pain in the right hypochonder, 
or in the right fhoulder, or over the ſtomach 
towards the left fide, cauſing often a dull ſenſe 
of pain, near or above the left claviele, with a 
feveriſh pulſe. As ſoon as theſe ſymptoms ap- 

ear, the patient muſt be blooded, and his 
lood will be ſizy, or with a tough yellowiſh 
eruſt on the top, when it has coagulated. The 
quantity of blood to be taken away, and the 
repeating the venæſection, muſt be determined 


by the patient's ſtrength, the degree of fever, 


and ſharpneſs of his pain. In ſuch caſes how- 
ever the blooding ſeldom removes the pain en- 
tirely; but, after the fever is brought ſufficiently 
down by the lofs of blood, I have ſeldom miſſed 
to complete the cure, by giving ſweet mercury, 
or rather calomel for ſome days, in ſmall quan- 
tities, as an alterative. | 

I ought to obſerve, that the bark fhould be 
freſh-powdered, and the electuary new made 
every day or ſecond day, otherwiſe the bark 
loſes its auſtere but grateful bitterneſs on the 
palate, and its proper effects on the inteſtines. 


V. 4 
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with; 

V. A Gangrene ſtopped by the Cortex Peruvia- 
nus; by Mr SAMUEL GOOLDEN Surgeon at 
Bridgnorth in Shropſhire. 


5 that 
2 mul - 
re the | 
Cannot help not only expreſſing my own 
pleaſure and ſatisfaction, but muſt alio con- 


hoea, 
inte- 


[ 


ratulatę every profeſſor of phyſic and ſurge 
: the lauda = 


after, upon attempt of your ſociety, in 
nder, their endeavours to improve medical knowledge, 
mach by their annual effays and obſervations; A 
ſenſe work which I have long deſired, and thought 
with a wanting in our dominions, and do think it a 
as ap- duty incumbent on every profeſſor of phy- 
d his fic, or any branch of it (in theſe countries 
owiſh eſpecially) to communicate to them any re- 

The markable obſervation that may fall under their 
id the cognizance, and may tend to promote ſo uſeful 


mined 
fever, 
hows 


a deſign. 
Since that valuable medicine the cortex pe- 
ruvianus has been ſo ſucceſsfully given in mor- 


n en- tiſications from an internal cauſe, by Mr Ruſh- 
iently worth, Mr Amyand, Mr Bradley, Mr Dou- 
miſſed WF glas, and Mr Shipton ; a remarkable inſtance of 
rcury, its ſucceſs, in a more than parallel caſe, I had 


quan- lately the pleaſure of obſerving in a patient of 
— I have not the randty to think that 
what I can ſay will add any thing to its credit; 
but it may be a means to make its virtues in 
ſuch direful diforders more generally known, 
and help to confirm what the above gentlemen, 
nd efpecally Mr Douglas and Mr Shipton, have 
ko ingenioully ſaid of it. PP 
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| January 8. 1733-4+ 
Samuel Lewis, aged 76, of a pale complexion, 


and choleric conſtitution, a luſty, and ſeem- 
ingly a very healthy man, having but little 
fickneſs from his youth, ſhewed me an in- 
flammation of his left leg, extending from an 
iſſue he had below his knee, down to his ancle, 
and all round his leg, partaking of an eryſipelas 
and oedema. I threw out the pea from his 
iſſue, and endeavonred, by diſcutient fomen- 
tations, embrocations, and cataplaſms, with 
bleeding and lenient purges, to mitigate the 
inflammation ; but to no purpoſe ; for I found 
it tending very faſt to a gangrene. His leg, 
from an intenſe red colour, turned livid, black 
bliſters aroſe, &c. I would have ſcarified it, but 
was not permitted. 85 

On the 13th day, the tumor was ſunk, his 
leg black and dry, his pulſe quick, with fre- 
quent intermiſſions, his countenance wild, his 
tongue hard, parched, and dry. He would 
not permit the neceffary incitions to be made. 
With the conſent of Dr Anthony Weaver, a 
gentleman of great charity, humanity, and 
learning, I prepared eight of the following 
draughts. | 
R. Cort. peruv. opt. pulu. drach. fem. ag. cera- 

for. nigr. unc. i. ſem. ſyrup. croci unc. ſem. 

M. One of which I gave him about noon, 


and ordered that he ſhould continue to take one 
every four hours. | | 

14. About ten this morning, by which time 
he had taken three drachms of the bark, I found 
his tongue moiſt, his countenance not ſo wild; 
aud 
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and examining his leg, found it tmpoſtumated, 
from a little below the ſuperior tubercle of the 
tibia down to the ſmall of his leg, a little above 
which I faw a ſmall aperture, with a little mat- 
ter ouzing from it. I told him he ſtood a ve 
fair chance for his life, if he would ſubmit to 
the ſuitable means. With his allowance I im- 
mediately entered the probe-point of my ſciſſars 
at the aperture, and cut upwards as far as it was 
hollow ; then turned them, and cut downwards 
as far as the cavity ran, and diſcharged be- 
tween three and four ounces of a well digeſted 
pus, and, after fomenting very well with a de- 
coction of the warm plants in a ſtrong lixivium 
of woodaſhes, ſal ammon. com. & ſir. vin. 
camphor. (which I had uſed from the time I 
ſuſpected it would mortify) I dreſſed the in- 
ciſion with ung. ba/ilic. liniment. arcai a a. part. 
#7. ſpread upon a doſſil dipt in hot ol. terebinth. 
with a cataplaſm of cat meal, flor. centaur. 
chamemel. a a. p. . with the fomentation 
and ol. chamemel. over all, He found an a- 
greeable warmth about his leg after the dreſ- 
ſings were applied. i a 

15. I found him very chearful, and diſcovered 
a large ſinus betwixt the ſolæus and gaſtrocne- 
mius intern. I laid it open, and diſcharged a- 
bout the ſame quantity of well-digeſted matter 
as yeſterday. 'There was a very large ſlough 
in the former incifion, which 1 cut off, and 
dreſſed as before. 

16. He had been very reſtleſs all night, his 
pulſe irregular, his tongue rough and dry, 
with fluſhings in his cheeks. Inquiring if he 
had taken bis draughts regularly, I was _ 
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he had not, through the attendant's drowſi- 
neſs. After reprimanding them for that ne- 
glect, and cautioning him about it for the fu- 
ture, I opened his leg, and found the diſcharge 
large, a fungous fleſh rifing in the firſt inciſion, 
which I ſprinkled with precipit. rubr. and dreſ- 
ſed as before; and, by reaſon he had not a 
fool fince the 14th, I ordered him a common 
elyſter, which brought away ſome hardened 
excrements. At night his heat and fluſh- 


ings were not ſo great, and his tongue was 


moiſter. 

18. Being wearied of his draughts, ordered 
thus, 

R. Cort. peruv. opt. pulv. unc. ſem. confec. al. 
kerm. unc. i. M. divid. in hol. viii. cap. unam 
quarta quaque hora ſuperbibend. cochlear. iii. 
Julap. * 

Ag. laft. ceraſor. nigr. a. unc. iv. rut. und. 

ſem. epidem. unc. ii. tinct. croc. in aq. theriac. 

Fact. unc. i. confeft. alkerm. unc. ii. ſyrup. 

cariophyll. unc. ii. M. 

I obſerved matter lodged: in the gaſtrocnen. 
intern. almoſt to the au. of the leg; 1 opened 
it in the moſt depending part, but had not the 
— I expected. 

21. Compreſſes and bandage were applied to 
unite that cavity, and prevent the matter from 


lodging in it. 


le 3 
* He complained of Tm in his fide, and 
had a reſtleſs night; I dreſſed the ulcers only 
with dry lint ; the cavity above-mentioned in- 
clined to unite. 
| 24. He 


22. A finus running towards the ſmall of his 
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24. He was very much dejefted but I could 


t ne- not apprehend the reaſon of it ; every thing ap- 
e fu- peared in good order. 

harge 25. He ſhewed me a ſwelling in his groin, 
iſion, with great hardneſs and inflammation down the 
dreſ- fore and inſide of his leſt thigh, extending to a 
not 4 pretty large and inſenfible tumor, a little above 
— his knee, which he found gradually to increafe 
en 


fince the 5th inſtant, bar did not ſpeak of it 
before, left he ſhould (as he expreffed it) be cut 
there. I applied an emollient plaiſter over it, 
was apprehenfive he would have a very large 
abſceſs, which would exhauft him. There was 
very little diſcharge from his leg. | 
30. To this day, his fever increaſed, with an 
irregular pulſe, great drought, dry tongue, &c. ; 
notwithſtanding he continued the ute of the 
draught or bolus as before, very little diſcharge - 
from his ley; the ulcer appearing hvid, I fo- 
mented well, and applied the warm digeſtive 
as above. The ſwelling in his groin very much 
mcreafed ; the inffammation decreafing, I felt 
aa matter to fluQtuate, but deep; the tumor not 
onened very painful. Not having a ſtool for feveratk 
_ the WY days paſt, I gave him a lenient purge, by which 
he had a very large ſtool of black and very foo- 
ned to tid excrements. = 
4 from 31. The hard inſenſible tumor above his 
knee of a livid colour, and that in his grom ri- 
ing towards a point near the mgnen, inclini 
Ul of bu to the kde. 1 4 * 
Os” wad r. 2, February, Inſtead of matter, there was 
hs only 2 diſcharge of clotted blood from his leg; I 
ned ity dreſſed it with the warm digeſtive. 


3. The pus was laudable, the tumor in his 
Vol. III. groin 


ec. al- 
, Unam 
ar. iii. 


f. und 
heriac. 


ſyrup. 


24. He 
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groin conſiderably raiſed; he took a lenient 
purge, which gave him one ſtool, not having 
one fince the 3oth ult. 

11. To this day, his fever continued, but not 
in any great degree, and his pulſe irregular; a 
white puſtule appeared upon the moſt prominent 
part of the large tumor in the inguen, which l 
cut, and then, entering the point of my probe- 
ſciflars, cut about an inch in length near his 
groin; well digeſted matter guſhed out, as from 
a cock, and in as full a ſtream, ſometimes 
ſtreaked with blood. I took thence at leaſt tb iii, 
His leg begins to cicatrize. 

12. A large diſcharge about the bed from the 
laſt inciſion, and a large quantity of matter that 
fell below the orifice ; yet, in the cavity on 
the inſide of the thigh, I applied a cauſtic 
on the loweſt part, and diſcharged thence about 
lib. ſem. I alſo opened that tumor near his 
knee, and diſcharged unc. i. of well | digeſted 

us. 
19. I opened another ſinus on the inſide of 
-his leg, and diſcharged thence only ſeveral clots 
of blood. From this time the diſcharge from 
his thigh gradually leſſened; that very large 


ſinus united, by means of compreſs and ban | 


dage ; his fever left him, and he did not uſe 
his medicine ſince the 14th inſtant, in which 
time, in draughts and boluſes, he had taken 
between unc. x. and unc. xii of the cortex, which, 
being continued ſo long and regularly, I be- 
lieve aſſiſted nature to expel her enemy in that 
very large abſceſs in his thigh, which otherwiſe 
might, notwithſtanding the mortification 4. 

| opt 


ſpic1 
eflay 
blic 


the | 
are 2 


abric 


nient 
wing 


it not 
i; a 
inent 
nich! 
robe 
r his 
from 
times 
W 11. 


m the 
t that 
ty on 
auſtic 
about 
ar his 


geſted 


de of 
I clots 
from 


large 


| ban» | 


ot uſe 
which 
taken 
xhich, 
I be- 
in that 
erwiſe 
u Was 

ſtopt 


AND OBSERVATIONS. 3, 


ſtopt in his leg, have ſeized it again, or have 
fallen upon ſome more noble part, and occa- 
fioned his death; after which I made him a de- 
coction of the moſt agreeable bitters, by which 
means he recovered a good appetite; and in a 
ſhort time was able, with a little aſſiſtance, to 
walk down ſtairs, and any where elſe in the 
houſe with a ſtaff only; and, on the 25th of 
March, he walked to my houſe to be dreſſed, 
which is near a quarter of a mile; and about 
a week afterwards went to his work as uſual, 
(which -is mending ſhoes) his leg giving him 
very little diſturbance : In the — {wells con- 
ſiderably, but, when he riſes in the morning, is 
of its natural ſize, for which I ordered a laced 
ſtocking. His thigh is ſtrong and firmly cica- 
trized, as alſo is his leg; and the man enjoys 
good health, and is every way as fit for his 
work as he was before his illneſs. 


VI. A mortification cured by the Peruvian Bark; 
; by Mr Joan PaisLEY, Surgeon in Glaf- 


gow, 


Gentlemen, a 
1 good effects of your generous concern 
for che welfare of mankind are now con- 
ſpicuous in the many uſeiul obleryatiens and 
eſſays that have been communicated to the pu- 
blic in your collections, which, without this 
opportunity, would probably never have ſeen 
the light. At the ſame time, I muſt think we 
are allo greatly indebted to you for the judicious 
abridgment of the moſt conſiderable improve- 
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merits and diſcoveries in phyſic made through 


Europe, which moſt private perſons remain en- 


tirely ignorant of, or it is very late before they 
are informed of chem. It is owing to your ſe- 
cond volume that the ſpecific virtue of the cer- 

tex Peruvianus, in curing mortifications, was 
known early enough here to be put in practice 


in the following caſe. 


A ſurgeon of this place, of a very bad fcor- 
years of age, 


Þutic habit of body, about forty 


had a little pumple on the middle of the under- 
np, which his barber cut the top from in ſha- 


ring him on Saturday the gth of February laſt. 
out to the 
and turned hard, 
with an inflammation all round it 3 Which in- 
creaſing the Monday following, he applied an 
antiphlogiſtic ſomentation with ſpirit of wine 
camphorated. Notwithftanding the frequent 


The following evening, upon going 
cold air, the pimple ſwelled, 


uſe of theſe for four or five days . and 
his being twice blooded, the inflammation, 
-hardueſs, and ſwelling, increaſed conkderably, 


extending itſelf to the an 


gles of his mouth, and 


ſome way along the cheeks, and all around the 
chin, with great pain, and with vaſt diſordet 


through his whole body. 


On Friday the 1 4th, at deven at night 1 


ſmall black ſpot, about the 


bigneſs of a ber- 


ring ſcale, appeared (not where the wound 


was, but) on the middle of the red 


part of 


the. lip, which ſptead ſo faſt, that, by eleven 
next torcnoon, it covered near one half d 
his lip that then began to ſtapd out very 
much, when a 1 of almoſt all the 


-pbylicizns aud lutte ons in town was called, 


who 


N ation, 
erably, 
h, and 
nd the 
liſordet 
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who adviſed the continuation of the fomenta- 
tion and ſpirits as before, and a decoction of 
the woods. For two or three hours, the mor- 
tification continued to ſpread, till it had covered 
almoſt his whole lip, reaching inwards and 
downwards to the gums, the hardneſs and 
ſwelling of the neighbouring parts increaſing. 
Upon this, he was adviſed to try the powder of 
the cortex peruvianus, half a drachm for a 
doſe. He took the firſt doſe betwixt- three 
and four o'clock afternoon, and his lip was 
dreſſed at ten at night, when the mortifica- 
tion did not appear to be increaſing, at leaſt 
the increaſe was very inconſiderable: He then 
took another doſe of the bark. 'Towards the 
morning of the 17th, his lip was again fo- 
mented, and he took a third doſe of the cor- 
tex. At ten of the forenoon, I dreffed it, and 
found the mortification had made no further 
progreſs ſince laſt 1 1 At night, I dreſſed 
it again, and then, for the firſt time, obſerved 
ſomething like an appearance of ſuppuration 
at the place where the wound or rather pimple 
was, but none at all on the mortified part. 
That night he took another doſe of the cortex, 
and continued to take two doſes, one in the 
morning, and another in the evening for two 
weeks. 

The fomentation and ſpirits being applied 
twice a day, and a little emulſion given him 
for drink, without any other medicine than 
the cortex, the ſuppuration ſucceeded well in 
the mortified parts on the third day after he 
began to take that medicine; upon which 
proper digeſtives and other dreſſings were ap- 
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| — The ho caſt off very well, the 
1 ardneſs and ſwelling went away, and in 12 
or 15 days the lip healed up, chooph with z 

. confderable contraction by the great loſs of 
"MY ſubſtance. 
'V In very cold air, he ſtill feels a pain in his lip: 
This, I am apt to believe, does not fo much 
proceed from the callus, as from his lip preſ- 
ſing upon the fore teeth which are very rough and 
looſe 3 and which it does more eſpecially when 
he attempts to ſpeak, by the lip being fo much 
contracted. | 

I have read this account to the patient, and 
had his approbation of my relation of the 
facts, which -my attendance on him all the 
time of this diforder gave me ſufficient oppor- 
tunity to obſerve. 


VII. Remarks on Chalybeat Waters; by ALEX. 
Monk» Profeſſor of Anatemy in the Uni- 
verſity of Edinburgh, and F. R. S. 


| HE ingenious account of ſeveral ſteel-wa- 

ters in ſome of our northern counties, gi- 

ven by my worthy friend Dr Thomſon, phyfi- 
cian at Montroſe, [See Art. 6. of our 2d Vol.] 
raiſed a deſire in me to be informed of the moſt 
remarkable mineral waters of that kind which 
are to be met with fo frequently all through 
Scotland 3 and, as my view was only to know 
ſo much of them as was neceffary in practice, 
I propoled to diſcover, by my friends and cor- 
reſpondents, what their real or comparative 
. ſtrength was, and how well they would carry 
and preſerve without loſing their virtues, vor 
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by phyſicians might judge which of them was 
moſt proper in the various diſeaſes and circum» 
ſtances of patients, and which muſt be drunk 
at the fountain, or would ferve as well when 
kept. 

1 was neceſſary in ſuch an inquiry that there 
ſhould be ſome general method by which all 
the trials ſhould he made, otherwiſe there 
would be an inſuperable difficulty in making 
the compariſon of them. The writers on this 
ſubject have contented themſelves with telling 
us, that ſuch waters ſtrike a red, purple, vio- 
let, or black colours, when galls or ſuch other 
aftringents are mixed with them, and that this 
change of colour is a ſure mark of a chalybeat 
water; and ſome have ſaid, that the deepeſt 
colour ſhews the greater proportion of ſteel. 
To fatisfy myſelf of the truth of this, I dif- 
folved artificial fal martis in a ſmall quantity 
of fountain water; and then, dropping more 
or fewer guts of this ſolution into a given 

uantity of common water, 1 found that, by 
* mixture of the tincture of galls, 1 could 
form all the different colours mentioned, the 
larger quantity of the ſolution always requi- 
ring the greater number of drops of the tinc- 
ture to hring it to all rhe colour it would take, 
and that being as conſtantly deeper than the o- 
thers, where fewer drops of each had been em- 
ployed. If words could expreſs the numerous 


degrees of colours between the pale- red and 


the black, the lighteſt and deepeſt of theie 
mentioned, the ſimple experiment of bringi 
ſteel · waters up to the Jeepeit colour they —— 
ſtrike with galls, might be ſuihcient to deter- 
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mine the different proportions of ſteel in each; 


but, as the variety of colours cannot be expreſ- 


ſed in words, and I wiſhed to come to the 
— wo. .of nearly the real quantity of ſteel 
contained in any given quantity of each water, 
there was a Gm of having ſome general 
ſtandard to which all might be brought. To 
obtain this, I obſerved the quantity of ſteel 
employed in preparing /al martis, ſaw how 
much ſalt was got, what the reſiduum of ear- 
thy parts was, made a ſmall allowance for ſome 
evaporating during the efferveſcence of the li- 
matura martis with the oil of vitriol, and con- 
cluded that the proportion of ſteel in the artifi- 
cial ſalt or vitriol of iron, was very little more 
than a third part. Next, I diſſolved a certain 
quantity of this ſal martis in fountain wa- 
ter, weighed the powder that precipitated from 
it, weighed the whole ſolution, and then, put- 
ting ſome of it into a ſmall glaſs, I dropped it 

ttatim into another glaſs, counterpoiſed ex- 
actly in a ſcale, till I ſaw how many drops of 
this liquor weighed two drachms; after which, 


by common arithmetic, it is eaſy to know 


how much ſalt, and conſequently very near 
how much ſteel it contained in any given num- 
ber of ſuch guts. To ſave my friends the 
trouble of making ſuch ſolution, I prepared 
20 ounces, which contained an ounce of the 
vitrielum martis, except a ſcruple which was 
precipitated, and 142 gutts of this ſolution 
weighed two drachms; therefore every ſuch 
gutt contained 4, of a grain of falt, or g of 
a grain of ſteel. The difference of the bulk 
of the drops let fall from different glaſſes ſhould 
not, 
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each; not, you ſore, at this rate, make a very conſide- 
-xprel- rable error; but, to prevent this as much as 1 
to the could, I choſe all the glaſſes as near to the ſhape, 
f ſteel ſize, and thickneſs of the lips of the one I firit 


water, wed, as I could get them. 
eneral To make a comparifen then of Nn 
s 1:8 beat water with this ſolution, into a determi» 


ned quantity ef ſuch water, pour drop after 


7 how drop, of a ſtrong clear tincture of gails, al- 
pf ear- lowing = fuſfbcrent time between each drop, 
r ſome for its having its full effect, till it is obſerved 
the 1 that the addition of more tincture makes no 
d con change on the colour of the water; and, tw 
artifi make ſure of the number of the gutts of the tin- 
more cture that ere requiſite, let the experiment be 
certain repeated ſeveral times. Then having the fame 
1 War quantity of common water as was emplo 
d from of the mineral water, in a glaſs ot the ſame dis 
„ put- menſions, thickneſs, and tranſparency, with 
ved it that made uſe of in the preceeding trials, pour 
ex- into it the number of drops, diſcovered by them, 
ops of of the ſame tincture of galls, and mix them 
which, well; after which, in the fame cautious man- 
know ner, drop in the ſolution guttatim till their co - 
near lour is the ſame with that of the mineral water. 
|Num- When onee the quantity of ſolution, equal to 
Is the the contents of the ſpaw, is known, puw « due 
epared rtion of it into common water, and let 
of the Everal people examine whether the taſte of it 
h was is not the ſame with what the mineral water has. 
lution { have thus made fountain water 10 like to ſeve- 
y ſuch ral chalybeat waters, that none could diſtinguiſh 
5 taem. | 
> bulk | prefer tincture of galls to their ſubſtance 
ſhould for making the foregoing experiments, becauie 


it 


and in common water impregnated with /al 
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it produces its effect much ſooner and more e. 
qually than the powder, and a leſs proportion 
of the virtue of the galls can be added at once; 
which, from an obſervation communicated to 
me by Dr John Taylor, phyſician here, and ve- 
rified by me afterwards in ſeveral ſteel- waters, 


martis, would ſeem very neceflary to be regard- 
ed; for, if too large a proportion of galls is 
at once poured into ſuch waters, for example, ¶ this « 
if 60 or 100 drops of a tincture of gall is {Wappe: 
thrown into a water that requires only 8 Fren« 
or nine to bring it to its deepeſt colour, it ¶ time 
will be fo far from making it ſtrike the co- fully, 
Jour ſtronger, or ſooner, that, for ſeveral hours WI mine 
after, no change will be obſerved on the water; ¶ mate 
and at laſt it gradually becomes of a deep ſea- Wprinc 
green colour, inſtead of the purple or violet it would Te 
otherwiſe have turned into. It is not impoſlible ¶ their 
that good chalybeat waters have been ſometimes by m 
condemned as containing no ſuch mineral, or of mark 
being impregnated with copper by a mixture ¶lour, 
of too much galls at random, ſalts 

Recent tincture of galls is certainly prefer- By 
able to that which is long kept; but, 1 can {Whhave 


aſſure you, that, after I had kept fuch tinẽture Bot th 
till ix wes wwwycicdt with a thick moſs, or was with 


mouldy, as we call it, a- top, and had a viſcous 
thick ſediment, it {till produced the common ef- 
fects on itcel- waters. 

] would propoſe, that the compariſon above 
deſcribed ſhould be made with freſh water at 
the ſteel ſprings in different ſeaſons, and ſhould 
be repeated once a week with water that is 
right put up in bottles, well corked and ſealed, 1 
th 
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theſe different ſeaſons, till it becomes vapid 
by keeping; by which the proper ſeaſons for 
bottling the mineral waters, and the time 
each will preſerve, can be much more exactly 
known than it is poſſible to determine by the 
ſmell and taſte of them. 

It will be alſo requiſite to obſerve what time 
it is before the galls ſtrike the colour fully 
after they are put in, and to remark how long 
this colour remains in an open glaſs; for it 
appears reaſonable enough to think, with the 
French academiſt Mr Geoffroy *, that more 
time will be neceſſary to ſtrike the colour 
fully, but that it will remain longer in ſuch 
mineral waters where the ſteel is moſt inti- 
mately diſſolved in, and blended with the other 
principles. 

To make the account of the ſpaws compleat, 


cheir other contents ought to be ſought after, 


by mixing different ſubſtances with them, re- 
marking the changes they undergo in ſmell, co- 
lour, Cc. by keeping, and by extracting their 
ſalts and earths after evaporation. 

By theſe means it is, that I was in hope to 
have furniſhed you with a pretty compleat liſt 
of the molt remarkable ſpaws in this country, 
with the comparative ſtrength of each, and 
tie time they kept; but, being ditappointed 
of ſeveral I expected, while informations of 
others I had not heard of are often brought 
me, I ſhall reſerve what I have received, till I 
can preſent. you a more full account, which 
your publication of this invitation will pro- 

| bably 


* Mcmoires de VAcad, de Sciences, 1924+ 
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bably ſcon enlarge, by acquainting the gentle 
men who have the opportunity of examining 
fuch waters, of the comm on method they ſhould 
all take in their mquiries, and to whom they well 
may addreſs their diſeoveries. In the mem rotte 
time, allow me here to annex ſome experiment had 
which thinking on this ſubject led me to left 
make. | and 

I had obferved; as above, a ſtreng reſem-Wi to b 
blance between our ſteel- waters and common WH was 
water in which a ſmall quantity of % marti wha 
had been diſſolved; but the natural fpaw WW whe 
waters, when expoſed to the open air, vey kept 
won loſt their chulybeat taſte, and would betv 
not ſtrike a purple colour with galls : When Bi feem 
expoſed to heat, their virtues were much WH natu 
fooner loſt, and in the cloſeſt veſſels they, of 
in no long time, beeame vapid : Where-W two 
as fel martis bears heat, and being en- and 
poſed to the air, without pereeptibly lo- refc: 
ting any thing, I fufpeted this difference lutio 
might in part depend upon the ſmaller pro- ters; 
portion of the vitriolic principles in the very 
chalybeat waters, and ſome change the ace r 
might thereby undergo in the water; ano ing 
therefore, having added to ſome bottles of w-. then 
ter as much /af martis as had been found oil © 
make it of the ſame taſte, and to ſtrike the whic 
fame colour with chalybeat waters, 1 corketBl ted 
fore carefully up, others I put bad corks into foun 
and a third fort F left open. The water in che 
theſe laſt loſt its taſte and virtues in about i ſtee 
fortnight, with ketle ether change than be; che 
coming a little muddy, and having a ſaffron WW way 
coloured powder at bottom. Ihe ſecond kind quite 
| kept 


ond kind 
| kept 
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kept ſome time longer, but had a little of a ſtinł · 
ing ſmell before it became vapid. The water 
that was carefully corked and roſined, kept 
well, but acquired a pretty ſtrong ſmell of 
rotten eggs, exactly like to what ſeveral ſpaws 
had when kept; and, when the bottle was 
teſt open, the ſtinking ſmell went ſoon off, 
and ſoon after the chal; beat virtues were not 
to be obſerved, and the bottom of the bottle 
was covered with the ſafſron - coloured powder, 
which is generally to be ſeen alſo in bottles 
where natural chalybeat waters have been 
kept any time. do far therefore the difference 
between the natural and artificial ſteel waters 
ſcemed only to be in the greater volatility of the 
natural ones. 

Several of our own chalybeat waters, and the 
two foreign ones of greateſt reputation, Spaw 
and Piermont, ſeemed to me an exception to the 
reſemblance I had found between the diluted ſo · 
lution of /al martis and the natural ſteel wa- 
ters; for the colour they ſtrike with ' galls is 
very faint, while their taſte and other effects 
are remarkably ſtrong. This put me on try- 
ing to find ſome artificial way of imitating 
mem: For this end, I mixed filings of iron, 
oil of vitriol, and water in a florence bottle; 
which I laid on its fide, and immediately fit- 
ted another to it, in which I had put ſome 
fountain water. The fumes that roſe upon 
the efferveſcence of the oil of vitriol with the 
ſteel, came over into the other glaſs. After 
the violent efferveſcence was over, I took a- 
way the glaſs with the water, which was 
quite limpid, but had a ſtrong empyrcumatic 

Vor. III. | ſmell; 
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fmell ; its taſte was pungent at firſt upon the 
tongue, and then. the acidulous taſte prevail- 
ed. When tincture of galls was mixed 
with it, it became of a red- purple but faint 
colour; which held a great many days with. 
out any obſervable precipitation. Next morn- 
ing, the empyreuma of the remaining water 
was gone, and it had a very agreeable briſk 
ſpaw taſte: In leſs than a day after, this al. 
ſo went off; a ſmall quantity of the ſaffron- 
powder was fallen to the bottom of the glaſs, 
and the galls had no effect on the water. 

On a ſuſpicion that this artificial water 
would give evident ſigns of acidity, whereas 
the ſolution of /al martis, and ſome of the 
ſpaws that ſtrike a black colour, rather appear 
alcaline, by changing ſyrup of violets and 
clove-july-flowers into a green colour, I mixed 
it with theſe ſyrups, without changing the one 
into red, or heightening the colour of the other, 
It is true, it did not make them green, neither 
do the more ſpirituous ſpaws. 

The ſucceſs of this experiment, which was 

ond my expectation, led me to try if ! 
could not diſcover what it was that evaporated, 
and what was precipitated in theſe waters. | 
ſuſpected the menſtruum to fly off, and the 
Keel to be left behind. To know then if this 
ſaffron: coloured reſiduum was ſteel, I poured 
oil of vitriol on it, which made no remark: 
able efferveſcence : I then added water, and 
let them ſtand two days, when ſome of the 
powder ſeemed to be diſſolved: Upon mixing 
tincture of galls with it, the colour did not 
change; hut, upon further addition of ſpirit 
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of hartſhorn, a great efferveſcence followed, 
and a ſudden coagulum of a deep red purple 
ſubſtance was made. This change of colour 
I at fiſt imagined to depend on the reſiduum 
but, upon mixing the other ingredients with- 
out any reſiduum, the ſame coagulum was 
formed z and therefore, if the powder precipi- 
tated from the mineral water is the particles 
that compoſed iron, they are greatly changed. 
'The reſemblance of the ruſt of iron to this 
powder, made me try how theſe experiments 
would hold with it; and they came out in the 
very ſame manner: Nor would ruſt, or the 
powder, when ſuſpended in water, ſtrike any 
colour with galls, though the crocus martis of 
the ſhops did. 

What flies off in the evaporation is evi- 
dently the menſtruum, in which the irony 
particles were diſſolved, which carries away 
lome of the principles of the iron with it. 
From ſeeing the effects of acids on iron, ob- 
ſerving the effects of that almoſt univerſal 
menſtruum of the air upon this metal, and 
finding vitriol of iron naturally formed, we 
have reaſon to judge that the menſtruum of 
the irony particles in chalybeat waters is al- 
ſo an acid. And, conſidering how much ſul- 
phur enters into the compoſition of iron, what 
a ſtrong ſtinking ſmell (which can only de- 
pend on ſulphur) mineral waters have before 
they turn vapid, and how much the ſulphur 
of iron is deſtroyed before the iron turns in- 
to ruſt, which again reſembles the powder 
precipitated in theſe waters; all this would 
perluade us, that the menſtruum carries the 

E 2 ſulphur 
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ſulphur along with it, and leaves only the 
earthy parts, with a ſmall proportion of ſul- 
phur. 

May not ſteel-waters be impregnated with 
common groſs vitriol, or with the more ſub- 
tile ſumes of iron diſſolved in the natural men- 
—_ or with both in different propor- 
tions 


era 


Will not the leſs volatility of fome chaly- land 
beat waters, and the quicker precipitation of WI Pron 
their irony particles, after the mixture of galls, Muc 
thew the ſulphur not to be ſo much freed from ly wi 
the earthy particles; as in others that precipitate 0 
more flowly, and are more volatile? . 

Will not the common obſervation of ait Sar 
generated in all efferveſcencies, fermentations, They 
putrefactions, and where-eyer a canſiderable _ 
change is produced in the compoſition of bo- wm 
dies, _ account for the quantity of elaſtic air, ciplex 
obſerved in chalybeat waters, in the more ſpi- << 
rituous when recent, in others when the putrid nvol 
ſmell ſhews the ſulphur to be more difenga- 17 

ed? > 
a Are not the different kinds of ſteel-waterz yok 
to be preſcribed, according as there is occaſion * 
for a ſubtile penetrating ſulphureous ſpirit to 0 Mae 

rvade the ſmalleſt veſſels, or according to 2 
the quantity of an abſorbent aſtringent carth .. 
that is required to be joined with this ſpirit? * 

Where different ſpaws are not to had, 8 

may not the ſame water be made to anſutt BY 175 
ack of theſe intentions, according to its being E h 
= or leſs kept, or expoſed to the air oil. © 
heat e 
VIII. 4 throug 
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the 


ſul- VIII. In Inquiry inte the Mineral Principles of 


Montroſe Vater; by ALEXANDER TRHOM- 


* sox, M. D. Phyſician at Montroſe. 
wud FTER all the inquiries made into the 
— contents and natural appearances of mi- 


neral ſprings in Germany, France, and Eng- 
hal land, by men moſt accompliſhed, and means 
way,” promiling the beſt ſucceſs, the ſubject ſeems yet 


* A much in the dark, when all appearances are juſt- 
— ly weighed. | 

Of the lateſt inquirers into the Engliſh wa- 
| my ters is Dr Short, . and after him Dr thaw has 
"= examined the Scarborough water particularly. 
1 They have entered more into the ſubject than 
rr. moſt others before them, and offered fairer at 
* a diſcovery of their virtues from their real prin- 
- WM ciples; yet all the learning of the firſt, and ac- 
* ey curacy of the other, have {till left the ſubject 
N involved in variety of doubts, of which I ſhall 


only mention a few. 

That ſpaws ſtrained through mineral bodies, 
diſſolvable in Water, may not, and at times 
actually do not partake of all. but only of ſome 
of them, as Dr Short hath obſerved of the allum 
ſtone in the clifts of the rock through which 

* the Scarborough water ſtrains; and that yet the 
. water gives no veſtige of allum, upon all his 


* had trials. 5 
„„ From the ſame inſtance of allum, he hath, 


ifen ga- 


-watets 
ccaſion 
pirit to 
ling to 


wer . : | ; 
a | think, obſerved ſomething more myſterious 
- 5 8 in the compoſition of mineral waters, to 


wit, 'T hat, in the congeries of mineral bodies 
Il. 4 through which they flow, two of different 
ö | E 3 naturcs, 
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natures, as allum and ſulphur, may be fo invol- 
ved, that the one apparent as allum, gives, up- 
on trial, a demonſtration of the preſence of the 
other, whereof nothing appeared before; as in 
the ſolution of the above-named allum ſtone, 
both the ſludge, or undiſſolved dreg of the ſtone, 
and alſo the ſediment of its ſolution, give an in- 
tolerable fœtor, as ſtrong as that of the Harrow- 
2 ſulphurous well, and, in a red-hot iron 
poon, throws out a blue flame, whereby ſulphur 
is known to be diſtinguiſhed; 1 

That the purple tincture of ſteel ſpaws, 
with galls and ſuch like, ſhould be owing to 
the vitriol of chalybeat waters, and notwith- 
ſtanding what gives ſuch tincture ſhould in- 
evitably fly off leſs or more, or altogether, an 
hour or two after drawing, or ſooner by ſeve- 
ral degrees of heat, the higheſt within the 
boiling degree, when nothing in vitriol that 
gives ſuch tincture hath been obſerved to fly off 
in that manner. 

That the medical effects of mineral waters 
in general, in caſes of the ſpirits or animal 
faculties affected, ſhould be generally obſerved, 
and particularly by Dr Short, to be beſt when 
drunk at the fountain; and yet that Dr Shaw 
ſhould find, that the falt of Scarborough wa- 
ter, got by evaporation, cheared the ſpirits, 
and in general gives hte and freſh powers to 


nature, as much as the water when drunk freſh 
at the fountain, 

That a mineral water ſhould be 17 or 18 
grains a pint heavier when carried to a imall 
diſtance, than when immediately drawn, as 
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ter, and this ſhould be owing to a more dilated 
air, or a very ſubtile mineral ſpirit; and yet 
no air for being more dilated is leſs a body, 
neither does any mineral ſpirit, for being ſub- 
tile, become no body, and therefore not pon- 
derous. Bodies differ from bodies in their ſpe - 
cific gravitiesz but no ſubtilty or dilatation 
hinders every body from gravitating : And 
therefore, whatever it be that evaporates from 
the water, it ſhould, by all that is known 
of bodies umverfally, rather dimimih than 
augment their weight by its abſence. Nor 
would there be leſs difhculty to conceive 
a reafon why the weight of the water thus 
increaſed in ſo ſhort a time, ſhould increaſe 
no more a day, a month, a year after. All 
this notwithſtanding, the Doctor hath likewiſe 
obſerved, that the — Scarborough water 
weighs {till heavier the more it is freighted with 
this mineral ſpirit. 

The general uncertainty wherein the great- 
eſt naturaliſts, as Mr Boyle and Mr Hoffman,; 
have put or left us, on the ſubject of mineral 
ſprings; and the more particular difficulties I 
have now choſe out from among ſeveral others, 
which, for brevity, I omit, wherein the two 
learned phyſicians I have named, after their 
more accurate diſcoveries, have left us yet in- 
volved ; and the laws of inquiry, propoſed by 
the lateſt of them, requiring an age, or it may 
be ages, rather than the endeavours of any one, 
or of a few men: Theſe conſiderations, I ſay, 
are a ſufficient caution to me, not to be too de- 
eiſive in a matter ſtill ſo obſcure. : 

'The 
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The MonTRosE-WELL is ſituate in the 
richer ſort of our ſoil ; the upper lay being of a 
blackiſh or moſs-colourz; the lower, to about 
three feet depth from the ſurſace, lays inter. 
changed perpendicular, one of ſoft clay, the 
other of ſand, ſoft, and as it were fattiſh to the 
touch; through which laſt, at the above depth, 
the ſprings drill out horizontal to the ſurface in 
ſeveral parts. 

The water, when new taken up, is of a 
whitiſh colour, above that of ordinary ſpring- 
water; the taſte ſoft, and faintly diſcovering 
the mineral quality. I compared the weight 
of this water with two of the moſt noted of our 
ſteel ſprings, and one of ſine ordinary ſpring- 
water, in a balance that was turned by one 
grain, and could obſerve ſcarce any difference 
of weight in any of them. This difficulty I 
cannot well account for. 

I began my trials on this water with thoſe 
commonly made with ſtecl ſprings, but they 
did not anſwer; and I ſuſpected its purgative 
quality on the. drinkers might be owing to its 
being generally drunk very muddy, by peo- 
ple's thronging on it, till it was built about. 
A fews days after, by an accident, I began to 
conccive it to be of a different nature from 
the ſteel ſprings. A phial-glaſs into which 
ſeveral parcels of the water had been thrown 
at random, with ſeveral. things, as galls, 
roſe-buds, and green tea, being broken by 
accident at night; in the morning, I perceived 
a white milky ſubſtance covering the floor 
where the glaſs was, and about it a ſcurf 
variegated green and other colours, much like 
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theſe of a peacock's tail. Theſe led me into a 
ſuſpicion of ſomething ſulphureous in the wa- 
ter. 

dropped ſome gutts of of: tart. per delip. 
into a glaſs of the water, and there prefent- 
ly formed at the bottom of the glaſs a white 
I;ght equable cloud, ſuch perfectly as appear - 
eth ordinarily in the urine of people in fevers, 
at the time when they have a favourable 
criſis, or immediately after it, the one and 
other waving with a plain equable ſurface, 
by inclining the glaſs to and again, only that of 
our water was of the pureſt white. As this 
appearance in ſuch urine gives, as I imagine, 
plain notice of the morbid ſulphureous parts of 
the blood now perfectly concocted, and ſo waſh - 
ed off by the urine, as by the other ſtrainers of 
the body, the analogy ſeemed to me natural be- 
twixt the two appearances in the urine and in 
our water. 

To try this further, I made ſulphur ſolubile 
cum alkali fixo after Boerhaave's way, four 
parts ſulphur to a fifth /al fart. This diſſol- 
ved in water, and al. tart. dropped on it, gave 
a cloud, but leſs decernible than what appeared 
in our water, which I imputed to the yellow 
tincture of the ſolution not reflecting the rays 
fully: And accordingly a day after the ful> 
fur ſelubils having become moiſter by the 
air it imbibed, and turning whiter, I diflolved 
it again, pouring on water till the ſolution 
became of the colour of our water when new 
drawn, and the &d. fart. affuſed gave conſpi- 
cuouſly the ſame manner of cloud with that in 
the mineral water, ſo that the one could ſcarce 
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or not at all be diſtinguiſhed from the other, 

The ſucceſs of theſe experiments, compared 
with the above accident, made me- incline to 
believe that theſe clouds were lac of ſulphur, 
To make trial of this further, I would ſee what 
a ſtrong aſtringent ſalt would do with the water 
of our well; 1 choſe allum, and, weighing 1 
ſmall piece of it, 1 put it whole among a glaſs 
of the water, and, by conſtricting its pores, 
(as I imagined from the allum's b loſt none 
of its weight when taken out of the water, 
it quickly formed a white coagulum, which, by 
mixing ſome drops of ol. tart. preſently falling 
to the bottom, I poured off the water, and eva- 
porated what remained by the heat of the ſun, 
into a concrete maſs, of a ſoft taſte, and with 
nothing ſaltiſh therein. 

For trial whether the effects of the alkali 
ſalt might be the ſame, or near fo, on ful- 
phurs univerſally, whether volatile or fixed, ! 
dropt ſome guts of ol. tart. on common ſpi. 
rit of wine, and preſently had an equable 
cloud formed towards the bottom of the glaſs, 
and of higher colour than the liquid above. 
Juſt ſo when it was infuſed on ol. oliv. it formed 
a cloud or lac of an equable ſurface to the hot- 
tom; for the oil above poured eaſily off, the 
conipicuouſly white lac remained. The ſame 
ſucceeded with the ſolution of /al tart. among 
water poured on thete liquors, 

As | here only conficer the analogy of things, 
I bare not to do with what is calle | the ratic- 
nale of them, or to accdunt how the al- 
kali, which diſſolves ſulphur, or renders it ſo— 
lubic, 
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Juble, ſhould in ſuch manner appear to preci- 
pitate it, by ſeparation of parts, an effect ra- 
ther belonging to acids, as in making the lac 
fulthuris : Neither will the narrow bounds I am- 
confined to allow me to enter on ſuch inquiry ; 
and the rather that it will further appear, that 
chymiſts are yet much in the dark concerning 
the phænomena of theſe tamed ſalts, or what 
are generally reputed ſuch. 

vent on next to try what appearances ſpirits, 
both the alkaline and acid, could make on our 


By ſpirit of hartſhorn, there quickly roſe a- 
top of the glaſs an equable cloud all over the 
water, reſembling much the colour of old bran- 
dy, which, in about half an hour vaniſhing, left 
the water more milkiſh, and as it were troubled. 
This ſeemed to anſwer well enough to the for- 
mer experiments. 

Spirit of nitre turned its native milky co- 
lour into a fine light-blue, from the top to 
below the middle of the glaſs, and, as ir ſtood 
longer, the colour advanced further down- 


Spirit of vitriol changed the whole body of 
the water into a faint purple, or dilute pink 


As I could make nothing of the two laſt 
trials, I tried next ſolution of ſublimate cor- 
roſive; and by ſome drops thereof on our 
water, the ſame manner of cloud began to 
form immediately, but formed out more gra- 


The ſame ſolution, on ſolution of ſulphur 
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„ but Scarborough and our water alike ; with this dif- 
ference, that in the Scarborough it formed more 


that immediately, in our water more gradually, but 
But ſtanding longer without diffuſing. 

e ſpe- made a lac of the Scarborough water in the 

n the Wl ſame manner, and anſwering to the ſame ſenſi - 


o leſs Bi ble qualities as that made of our water. 
The lac may be made of both alſo, by a piece 
rpoſe, ¶ of a gall entire, or any ſuch like aſtringent, and 


f the l. tarts. but not ſo pure. | 
ongeſt Powder of galls mixed with both, gradually 
cloud turned both into a duſky green, with foliages ſu- 
zulum WH ſpended through the waters, in irregular planes. 
li fi xo, Theſe, I think, are as near relemblances as 
fed by are readily to be found betwixt one water of the 
ts acid mineral kind, and another; and any variety 
he ſalt I that appears may be owing to ſome variety in 
greater Wi the ſalts of the one, not to much, or at all, 
in their nature, as in their combination, or in 
Yrough WF ſome difference of proportion. To know what 
lowing account to make of theſe, and whether any fait 


by itſelf, or in combination with others, could 


come up to the above appearances, I made the 
following trials. 


iatelya 
minute 


e ſame the toilil ſalts, and alſo on ſea-ſalt uiſlolved in 
cloud, ¶ common fountain water, firſt ſeparately, then 
on their various combinations, as I could con- 
r water Niecture they might moiſt probably prove, or 
1 Scar- de the contents of our water, but found none 
to dit- {except the following come up to ſuch purpoſe. 
of the Cl. Tart. on ſolution of nitre makes no 
nſpicu · {change of conſequence 3 but, on ſolutions of 
mtre and of fea ſalt mixed, formed a cloud 
oud in Vol. Ul, to 
borough 


made the experiments, as above, on each of 
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to the bottom; but ſolution of ſublimate cor. ſuſp 
roſive on the above ſolutions mixed made no Wl „gu 
change, though remaining a conſiderable tine WM unge 
in the glaſs. wate 
Solution of ſublimate c6rroſive on ſolution of ther 
nitre made at firſt no change; but ſome mi. good 
nutes after, formed a cloud, as by . tartar, on foun, 
ſolution of ſulphur with the fixed alkali, and on ther! 
our water, ſhall 
Mixture of ſolutions of allum, nitre, and ſez. By 
ſalt, made a troubled white. come 
Ol. tart. ↄffuſed gave ſome appearance tar « 
of a cloud, not equable, but interſperſed as in WM hut « 


precipitations, and ſwimming above the bot-W ration 
tom. , by thi 
| Solution of ſublimate corroſive on the abo up to 
ſolution, docs nothing further than change the alkali 
ſame into bluiſh. qualit 
Ol. tart. on ſolution of ſea- ſalt, for a conſider-M either 
able time made no change; but then falling lodge 
down troubled, and making it as it were mud being 
to the bottom, it gave ſome faint appearance d corref 
a cloud, but not ſo equable. in the 
OL. tart. on ſea-water made immediately the ar 
white precipitate, then quickly formed a thiciW The i1 
cloud, which ſome time after precipitated an e reous 
uable cloud. | ſea w. 
Spirit of hartſhorn on ſea- water formel pared | 
quickly an equable cloud or ſuſpenſion a- t difterer 
of the glaſs, about the breadth of a ſmall ter, a1 
ſtraw, much reſembling that made by the ſame ference 
ſpirit affuſed in our water: But 1 could ob the war 
ſerve nothing of that whiteneſs nor curd: from th 
ling that Dr Short obſerved to be made by tw ſon or 
ſpirit and of. tart. on ſea water, I at hill not in 


ſuſpect 
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e cor- ¶ ſuſpected this ſuſpenſion a- top of the glaſs by 
le no guſion of the ſpirit, to be only the ſpirit a little 
e time ll tinged, getting a-top, and tincturing both our 
water and the ſea-water. 'To make ſure whe- 
tion of i ther it was ſo, I affuſed a little of the ſpirit on 
e mi· ¶ good ſpring-water, and waiting ſome time, I 
ar. on found no change, and thereby perceived a fur- 
nd on ther improvement of the above analogy, which I 
ſhall now ſtate. 
id ſea- By the trials above, it appears that no ſalts 
come up to any analogy with our water and 
-arance WM that of Scarborough, except nitre and ſea- ſalt; 
d as in but eſpecially that of the ſea, without evapo- 
ne bot-W ration, comes neareſt. Vet none of them, either 
by themſelves, or in their combinations, come 
abore up to theni in the trials both with acids and 
nge the alkalies; whereby it appears that the ſpecific 
qualities of theſe waters are not confined to 
on ſider-WF either or both theſe ſalts or the earths they 


falling lodge in. As on the other hand, theſe falts 
> muddy being both ſulphureous, thereby they the better 
rance d correſpond to a further ſulphureous principle 

in theſe waters, anſwering more perfectly in 
iately the analogy above ſtated with ſulphur itſelf. 
a th The inflammability of nitre proves its ſulphu- 


ed an e. reous kind; and the diſference of the ſalt of 
ſea water before the evaporation from pre- 
pared falt, appears plainly above, from the 
different effects of the fixed alkali on ſea-wa- 
a {mall ter, and on ſolution of ſea-falt. This dif- 
the ſame ference is owing to the ſulphur of the ſalt in 
ould ob- the water before exhalation, as may appear 


or curd - from the volatile alkali caſting up the ſuſpen- 


formed 
on a- to 


le by thu bon or cloud abovementioned, which it doth 
at fl not in the ſolution of fea ſalt more than an 
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common ſpring water; at leaſt the one wa 
e Fee the other ſcarce or not diſcerni- 
le. 

This agrees with, and is confirmed by Dr 
Short's account of this matter: For be kept 
ſea water cloſe corkett and pitched, with a blad- 
der tied over the neck cf the bottle a month; 
then opening the bottle, expoſed it a few days, 
then ſhut it up cloſe again : On opening the 
bottle again after ſome time, he obſerved that 
it ſtank inſufferably, not much ſhort of the 
Harrowgate ſulphur-well. The Doctor imputes 
this ſœtor to a high alkah in the ſalt of the 
fea 3 which I do not well underſtand, ſince 
no alkali, as a pure alkali, eſpecially of the 
fixed fort, hath been obſerved to be fœtid with- 
out being ſulphureous, as I believe ſulphur 
hath hitherto been obſerved to be the ſubject 
or ſubſtratum of all fœtor; and the ſmell 
agreeing with that of the Harrowgate well, 
ſhould rather have determined its quality to be 
of this kind: "Therefore I rather would agree 
with the Doctor's concluſion, that it contains 
nitre, and aſcribe accordingly the fœtor from its 
corruption to the known 1ulphur of that falt; 
but it is not my buſineſs at preſent to judge in 
ſuch things. 

The laſt thing I have here to obſerve on 
this part of the analogy is, That as ol. tart. 
on ſolution of nitre and fea ſalt, gives a 
cloud, and ſolution of ſublimate corroſive, on 
folution of nitre alone, gives alſo a cloud, | 
tried to make a lac of both, in the manner! 
did by our well; but I had nothing of either 
but a coagulum ſwimming through cach, with: 
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out any lac falling equably to the bottom: So 
that hitherto I have found nothing but of the 
ſulphureous kind, which gives a cloud ; neither 
can any thing but ſulphur itſelf, it ſeems, give 
a lac. By a pure accident, I ſaw this further 
confirmed ; one of the mixtures I made of the 
ſolutions of ſalts as above, particularly of allum, 
nitre, and ſea ſalt, with . tart. affuſed, thrown 
at random into ſoap-water, an equable Tac fell 
to the bottom, leaving the water clear above. 
So far analogy hath led me, and I have kept 
the laws thereof the beſt I could, without ſtrain- 
ing beyond what nature can eaſily bear. O- 
ther ways have been thought on to get into the 
intimate principles of mineral waters, but ſuc- 
ceſs hath not well anſwered the deſign z nothing 
hath yet been found to come over the till, 
whereby we could, have learned more for any 
real uſe, than we could have attaincd to without 
that labour. Chymical mixtures, to diſcover 
contraries by contraries, alkalics by acids, and 
acids by alkalies, have as little reached the com- 
poſition of natural bodies, the mineral eſpe- 
cially. All the foſſil ſalts, which author have 
contended for, as the contents of miners! wa- 
ters are ſuppoſed acids, and appear ſo more or 


lets to the taſte; yet they have been al of them, 


the moſt acid not excepted, as vit: io! and ale 
lum, found, by the trials of the learned and 
ingenious Monſ. Tournefort in his preface to 
the hiſtory of plants, to go leſs or more 04: rhe 


alkaline nature; as of the moſt alkaline of 
earths, burnt limeſtone wants not its own acid. 


90 that upon the whole theſe names teach us leſs 
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in nature or medicine than is commonly thought; 
whereas the way of analogy betwixt things 
known and things ſought for, if right purſued, 
ſeems the moſt univerſal way chalked out by 
nature for us, in our inquiries of nature; and 
if it come not up to demonſtration, it till 
comes neareſt to truth of all the other methods 
of mens contrivance. 'The learned have con- 
tented themſelves with this method in their in- 
quiries into ſteel-ſprings. Galls, with infuſion 
of iron, or its vitriol, gives a higher or lower 
purple: Therefore, whatever with galls ſtrikes 
ſuch a colour, is concluded to be of iron-mi- 
neral. Why may not the ſame way of reaſon- 
ing on all mineral ſprings be allowed ? 

Jo know the more adequately to what ſpecies 
of ſalt or ſalts that of our well and of Scarbo- 
rough might be reduced by further trials on 
them, I was at the pains to compare and mark 
down the agreement or diſagreement in every 
one of the foſſil ſalts, alſo in ſea falt, as they 
were tried by the learned and ingenious author 
above named; and from his trials, compared 
with thoſe above, and others to be yet named, 
on the decoctions of theſe waters, I found the 
agreement of their ſalts with nitre and ſea ſalt 
much nearer than with any other ; though there 
is none of theſe ſalts but what, by ſome trial of 
the ſame author, falls in more or leſs into the 
quality of the other. The particulars I would 
have marked here, but that they would have 
exceeded the juſt bounds I ought to confine 
myſelf to: And, if any have the curiofity, he 
may ſatisfy himſelf, by comparing the trials 
with Mr Tournctort's book. f 
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By the experiments alſo of the ſame accurate 
gentleman on the natrum of the Levant, com- 
pared with theſe on nitre and. ſea ſalt, and all 
three compared with his chief inquiry con- 
cerning the natural ſalt of the earth, it appears, 
that the natrum and natural falt anſwer al- 
moſt the ſame trials, and that the nitre and 
ſea falt anſwer to both more than any other 
ſalt; that is, nitre and fea ſalt appear to make 
up the greateſt part of this univerſal ſalt. And, 
if to this we add his diſcoveries concerning the 
natural ſulphur of the earth, we may hence 
probably have the more natural account of ſuch 
mineral ſprings formed by the ſpring falling 
in its way through the crannies ol the earth, 
into a congeries or beds of ſuch mineral ſub- 
ſtances gathered together, as certainly it is 
from a greater congeries of mineral particles 
under or above the ſurface of the earth, ſervin 
as embryos of concrete minerals, that ſuch mi- 
nerals are formed. I am glad that Dr Short 
ſeems to account for the comparative ſtrength 
or weakneſs of one and the fame mineral wa- 
ters at different times, as well as of two ſprings 
of the ſame kind, from ſome ſuch thought as 
this. It would alſo hence ſeem that we need 
not be over anxious in finding out, os ſearch- 
ing after this or that concrete mineral in the 
neighvourhood of any mineral ſprings, for de- 
termining its nature or contents; though {tiil 
the preſumption may be ſtrong in ſuch caſe, 
that the one qualifies or aſſiſts the other. But, 
after all, this preſumption does not come up 


to certainty ; for the ſame learned author hath 


obſerved, 
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of allum in it. 


I thought it beſt to finiſh this analogical in- 
quiry into our water, and to give it entire, and 
in its native condition, before I ſhould enter on 


examination of the contents got by evaporation 
of the water. 


I cauſed to dig as deep as could be well reach- 
ed, with a ſmall ſhovel, along the bottom of 
the ſand-lays, through which the ſmall ſprings 
of the water run, ſeparating ſome pounds of the 
ſand from the adjacent clay: This I boiled lei- 
ſurely in about four Engliſh quarts of the water 

half ; then, pouring off the water, I {trained 
it through grey paper. This I put to a flow e- 
vaporation on the fire, obſerving if any pellicule 
appeared; but I ſaw none. After drawing off 


to a 


the remaining water with bits of grey paper, 


and evaporating the moiſture at the ſun, the reſi- 


duum came to about five grains of a black ſub- 
ſtance, ſcintillant in thin foliages, and of a fattiſh 


taſte. } put this in two drachms of ſpirit of 


wine rectified, and had gradually a ſulphure- 
ous greeniſh. yellow tincture. I dropt a little 
of this into a glaſs of water, which ſhewed it- 
ſelf quickly a-top, of an equal ſurface ; and, at- 
ter ſome hours advancing downwards, its co- 
lour became more diJute to the bottom. Then 
dropt on it ſome gutts of ol. tartar. which 
formed a cloud to the bottom, equable and 

4 1 waving 


obſerved, that, notwithſtanding the allum ſtone 
in the clefts of the rock through which the 
Scarborough water flows, yet it hath nothing 


wav 
narr; 


cor ro, 
powd 
hot 11 
caſt : 
I thr 
times 
ſparkl 
ſeintil 
To tr 
do, I 
minut 
furnac 
it had 
with: 

I tr 
bove \ 
fire in 
flame 
when 
a blac| 


lac int 
ly too] 
to bla, 


one 
the 


ing 


in- 
and 
r on 
tion 


ach- 
1 of 
ings 
the 
lei- 
ater 
ined 
y Cs 
cule 
7 off 
per, 
Urs 
ſub- 
ttiſh 
t of 
ure- 
little 
d it- 
„ af- 
co- 
Then 
hich 
and 


wing 


AND OBSERVATIONS. 63 


waving by the motion of the glaſs, as above 
narrated. 

Having poured off this tincture, I put on 
the reſiduum about the ſame quantity of ſpirit 
of hartſhorn, which drew a black tincture 
reſembling a bitumen by its thickneſs of con- 
fiſtence. I poured water on it, and it fell to 
the bottom without mixing with the water: 
After ſtanding a while, it roſe up again gra- 
dually, but did not incorporate with the wa- 
ter. Some guts of the ſolution of ſublimate 
corroſive precipitated it, and let fall a black 
powder. This, after drying, I caſt into a red- 
hot iron- ſpoon, and it ſparkled all over; but, 
caſt after on a live- coal, it ſenſibly flamed blue. 
I threw the remaining reſiduum three ſeveral 
times after into the red-hot iron ſpoon ; it ſtill 
ſparkled as before, remained black, and its 
ſcintillant particles ſhewed themſelves as at firſt. 
To try further what the heat of a furnace could 
do, I put it into a crucible placed about five 
minutes in the moſt intenſe heat of a goldſmith's 
turnace, and got returned me near one halt, after 
it had ſtained the bottom of the ſmall crucible 
with an indelible black colour. 

I tried next, whether the lac I had made as a+ 
bove would prove inflammable by putting it on a 
fire in an 1ron-ſpoon, but I had no fuſion nor 
lame by the heat increaſing; on the contrary, 
when the ſpoon became red, my lac turned into 
a black cinder z but having thrown ſome of the 
lac into the ſpoon firſt made red-hot, it preſents 
ly took flame, and continued fo till it burnt in- 
to black aſhes. 
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I would next try what a heat increaſing lei- 
ſurely would do with ſome lac fulphuris I had 
lately made with the calx viva, it did not 
flame in the red-hot ſpoon, but burnt to aſhes, 
I tried the ſame with the officinal lac ſulphuris, 
but neither did it give any flame till the fire 
was too haſtily increaſed : But then, the ſpoon 
being taken from the fire, the flame ceaſed; 
and, the ſpoon being put on the fire again, the 
lac burnt alſo into aſhes without flame. 
tried alſo ſome ſulphur of Aix in the ſame man- 
ner, and the ſucces was the ſame, it being 
reduced into a red cinder, which gave no man- 
ner of flame when thrown into the red-hot 
ſpoon. 

Theſe things, it may be, are paradoxes con- 
cerning ſulphur ; the whole whereof is believed 
to he inflammable, in whatever manner it is treat- 
ed on the fire. 

Some time after. I tried in the red-hot 
ſpoon a lac I had made of Scarborough wa- 
ter; but it flamed not openly, though put on 
the fire; only in about a minute it ſhined a- 
bove the brightneſs of a live-coal, and reſem- 
bled a -phoſphorus. Having at the fame time 
by me a lac I had formerly made of our was 
ter, I treated it in the fame manner, and the 
appearance was juſt like to the other, both 
continuing in that bright ſtate a pretty good 
time before they were reduced to a black cin- 
der; whereas, when the lac of our well broke 
out into open flame, it quickly changed into 
a cinder. I tried, in the tame manner, a little 
ef the reſiduum of Scarborough water after 
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evaporation, much reſembling in colour the lac 
of both, and the ſucceſs was juſt the ſame. 
Though I think this appearance on the fire 
demonſtrated a ſulphur in the contents of both 
waters, I had various conjectures why the lac 
of our well had not anſwered to open flame 
as formerly; I afterwards thought on yet a 
ſurer way to try the inflammability of the con- 
tents of both. I cauſed a crucible to be made 
red hot in a goldſmith's furnace, then, having 
removed all flaming coals from the neighbours 
hood of the crucible, that any flame without 
might not confound the appearance within the 
crucible, I caſt ſome of the reſiduum of our well 
into it; and ordering to puſh the fire by blow- 
ing the bellows, I ſaw the flame within the cru- 
cible gleaming, then filling the crucible, and 
continning fo a conſiderable time, the bellows 
{till going. Then, having emptied the crucible 


8 con- 
lieved 
; treat» 


-d-hot of the refiduum, I tried in the ſame manner the 
h wa. reſiduum of Scarborough water, and the ſucceſs 
ut on vas the ſame. 

di In theſe trials, it was not poſſible to approach 
-oſem. ſo near as to feel whether the flame ſmelled of 
e time WI fulphur or not, only it was more white, and 
ir wa. going more on the colour of the flame of nitre 


in detonation. For underſtanding what reaſon 
ihere might be for ſuch appearance, I reflected 
on what I had formerly obierved, on a parcel 
of the reſiduum of Scarborough water, that in 


broke two or three days, by attraction of a moiſt air, 
d into it had augmented conſiderably, both in bulk and 
a little MW v<ight: Alſo conſidering a vulgar expedient to 


alter 


make ſmoaking coals burn clear, by throwing 
evapo- ſalt 
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falt upon them, I thought that the ſalt's imprey; 
nating the waters as above, might in great meas 
ſure procure the difference. Io determine this, 
I caſt equal parts of fulpbur and fea falt in pow: 
der into a red-hot crucible, whence immediate- 
ly aroſe a white flame, going on the blue to- 
wards the end; but, at the neareſt diſtance! 
could approach my noſe, I could perceive little 
or nothing of the ſulphurecus ſteam; neither 
were others who ſtood by ſenſible of it. The 
flame ending, what remained was a grey acrid 
concrete. Nitre and ſulphur, mixed alſo in e. 
qual quantities, and thrown into the crucible, 
gave much the ſame flame, with a fibilus, but 
no ſulphureous ſteam perceptible by me, nor o- 
thers ſtanding by. Aſter ſome time flaming, 
the maſs went mo fuſion as a roſin at the bot- 
of the crucible, | 
8 appears that the ſalts attract the 
ſmoak of the ſulphur, imbibing it by the ſame 
mechaniſm as one of them attracts that of coal, 
and both of them the moiſture of the air; and 
ſo I think the er of flames, as abore 
ed, may be under 0 
eon finding whether there might be any thing 
regulin or metallic in either of theſe waters 
I mixed both reſiduums with one half tartar 
and as much nitre. I tried firſt that of Scar. 
borough water, the quantity being about two 
drachms, which was kept ten minutes on the 
ſtrongeſt furnace-fire in a crucible, with a co- 
ver of its own kind. After cooling, it was es- 
ſily ſhaked out, retaining the form of the bots 
tom of the crucible, and being white as be 
fore expoſed to the fire, only interſperſed . 
0 


ſome 
face 


omiſſi 
ing 11 
adher 


not be 
kin; 

had a1 
pared 
and n 
1 

our w 
kind, 

reſidus 
llamin 
that it 
that by 
ſuhſtra 


appear 
the ſu; 


Voz 


AND OBSERVATIONS. 53 


npreg · WE ſome blackiſh particles, and on the upper ſur- 
t mea · ¶ face appearing porous, and the whole reſembling 
e this, a ſpongy concrete of falt and chalky earth, 
| pow- Wl the taſte acrid, the weight exceeding but very 
ediate- little the weight of the tartar mixed with 
ue to- Mit. 

ance ! Before trying the reſiduum of our water in 


e little 
neither 


the ſame manner, it came into my thought 
what appearance it might make when thrown 


The into a red-hot crucible before being put into 
y acrid i the fire. When this was done, it began to 
0 in e Wl boil immediately with ſparkling, and then caſt 


up a thick cloud of ſmoak with a high bitumi- 
nous ſmell. I regreted I had not thought on 
doing ſo by the Scarborough reſiduum, and the 
rather that I had not more of it for trial; yet 
what is ſaid may in a great manner ſupply this 
omiſſion. The reſiduum of our water appear- 


ucible, 
us, but 

nor o- 
aming, 


1e bot- 


Ct the ing in fuſion on the fire, and, after it cooled, 
e ſame WF adhering fo cloſe to the crucible, that it could 
of coal, not be got out but in parcels by an iron bod- 
r; and kin; it looked like a hardened dark roſin, and 


; above Wil had an acrid taſte: Which appearances, com- 


pared with that above of the fuſion of ſulphur 


y thing and nitre into the fame manner of ſubſtance, 
waters, is, I think, a good addition to the proof of 
f tartar WW our well's ſulphur going more on the nitrous 
Scar. kind, as the appearance of the Scarborough 


ut two reliduum, compared with what remained after 
on the Wfaming of ſulphur and ſca-ſalt, may prove, 
h a co- chat its ſulphur goes more on this falt, and 
was ea: that both are lodged in a-calcarious earth as a 
the bot» ¶ ſubſtratum, wherewith, as by ofter-trials may 
as be- {Wappear, they are both ſo combined, eſpecially 
2d with che ſulphureous part, that the violence of fire 

{ome Vor. III. G cannot 
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cannot diſengage them, ſo that the ſulphur docs 
not always diſcover itſelf. 

The decoctions of both waters, when far- 
ther carried on, may give further light into 
the above compariſon, I boiled an Engliſh 
quart of each to about two ounces, and ob- 
ſerving the progreſs, I found our water be. 
come {till of a deeper colour, till, about fix 
eighths being boiled in, it became like to a 
ſtrong decoction of guajac wood, in the ſmell, 
taſte, and colour; that of Scarborough, when 
boiled that far, reſembling rather the colour of 
whey, and having the taſte more briny, in 
reſpect of the reſinous and mellowy taſte of the 
other. 

I attempted next to find if any of the ſub- 
ſtances uſually employed in trying mineral wa. 
ters, when mixed with the f 2.566 Than of theſe 
waters, and, by comparing theic effects with 
thoſe obſerved upon their mixture with the freſh 
waters as above, would, by the difference, dil. 
cover any thing further concerning the nature of 
the ſalts in the waters, particularly, whether 
and how far they might be accounted volatile or 
fixed ; whereof I could diſcover nothing that 
could be relied on in our water, kept, ſome o 
it a month, ſome two months, in caſk or in bot- 
tles, ſhut or open, ſimply corked, or with the 
corks laid over with pitchz as neither could 
I perceive any difference of ſmell but what wis 
common to any ſpring-water, when kept a con- 
ſiderable time. a 

To extend this comparative trial a little far- 
ther, I took in two other ſubſtances than were 
formerly employed, to wit, ſyrup of views 

| | 5 
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and tincture of turnſole, for. which laſt, after 

Monſ. Tournefort's way, I made uſe of blue 
aper. 

d far | 3 Syr. visl. turned both our water and that 

of Scarborough into green. 

2. Blue paper dipped in our water changeth 
ke not, only the blue appearcth more intenſe in our 
9 water. No change at all when dipt in Scarbo- 
rough water. 
ſmell 3. A decoction of our water changeth not 

men by /yr. vil. neither does the blue paper change 


my its colour thereby. But, 

2 4. Scarborough water evaporated to one half, 

pe be becomes, by /yr. viel. conſpicuouſly green. Blue 

9 wag dipped in the decoction changeth not co- 

our. 

ne lub. 5. Solution of ſublimate corroſive on decoc- 

* the. tion of our water, at firſt makes no change; 
10 but, ſome time after, troubles it into a whiter co- 

e Mare lour, then precipitates a duſky reſiduum. 

E by 6. Solution of fal. tart. on the fame decoc- 

3 0 tion, gives preſently a precipitate equable as a 


cloud. 

7. Solution of ſublimate corroſive changeth 
the decoction of Scarborough water gradually 
into a troubled duſky grey. 

8. Solution of /al. tart, on the ſame decoc- 
tion, makes no notable change. 


(hether 
itile or 
1g that 
ſome ot 
in bot» 
vith the 
r could 
hat was 
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of our water, but preſently makes a coagulum 
in decoction of aged water, falling down- 
wards from the top. 

By the firſt of theſe trials it appears, that 
the falts of both waters, in their native condi- 
tion, goes molt on the alkaline, as it appears by 


ttle far- 
in were 


* | 62 Monk. 


9. Infuſion of galls changeth not the decoction 
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Monſ. Tournefort's trials, the natural falt of tur. 
the earth alſo does, whatever may be general. Tor 
ly ſaid of its acid nature. It ſeems, by the third WM peri 
and fourth compared, that the ſalt in our wa. the 
ter is more of the volatile ſort, agreeing here- WM il ſ 
by more with nitre. The fifth alſo may ſeem WF not 
to confirm the ſame ; but the ſeventh makes this 28 t 
more ambiguous*-and the ſixth renders it yet be 
more doubttul z and the fixth, compared with wat 
the eighth, might rather ſeem to give the v. lime 
latility to the falt of Scarborough-water; but that 
the ninth to reſtore the ſame ftill to our water. ing 
In ſuch counter appearances, I tried if any thing leve 
more certain could be made out, by affuſing 2 , 
little common water on the remains of the 510! 
reſidua of both waters left in the crucibles, the 
after trying their inflammability, as above. On befo 
theſe infuſions, I made over again the ſame tri- in f 
als; but appearances were fo little conſiſtent WF p 
to theſe above, or to one another compared, WW pen 
that I found little elſe but the folly of thinking, with 
by ſuch chemical attempts, to reach natut beat, 
further than conjecture reacheth; and that, x be fc 
I faid before, all we can pretend to by ſuch but 
trials, is to find out by analogy the congrur Yet 
ty or incongruity of one thing we know, with and | 
another we ſeek after, without pretending here- ¶ Leal 
by to come at the intimate principles of things, Ir 
which we have hitherto in vain been hunting Our u 
after by ſuch means. All that we may account WW © P! 
certain is, that nature affords nothing pure WW PYun 
alkali or pure acid: Or, in other terns, bote, 
whatever it be of any product of nature, which calk, 
is proved of the one or the other natwie by one ow 

ve 


trial, may be proved alſo of the contrary 1. 
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ture by ſome other different trial. This Monf. 
Tournefort hath proved by multiplicity of ex- 
periments on the natural falt of the earth, on 
the natrum of the Levant, on ſea and all foſ- 
fil ſalts. In fine, the violence of the fire can» 
not quite break this make of natural bodies, ſo 
as to deprive 1t quite of its native texture, as 
he hath alſo proved by his trials on lime- 
water, that the acid hath {t;1] a being in burnt 
time-ſtone. And J had been tempted to ſuſpect, 
that all my trials ot analogy failed of pro- 
ving the ſulphureous quality of our water, by 
ſeveral of the attempts to burn the reſidua fail- 
ing, when they were expoſed to the greateſt 


violence of fire in a crucible, had I not ſeen 


the flame of the ſame reſidua in the furnace 
before. But what more myſtery is in this, than 
in ſtee] waters failing in the trials by being 
expoſed to the leaſt evaporation, either when 
open to the ſun, or even in the common air, 
without any ſenſible influence of the fun's 
heat, and yet nothing properly volatile is to 
be found in iron, or its vitricl ? Such things 
put the minds of men to a fort of nonplus. 
Yet ſtill we mult take them as we find them, 
and be determined by nature, and not by our 
reaſonings. 

I refolved next to have a greater quantity of 
our water, for evaporation to a reſiduum, and 
to prepare it better for diſſolution of its com- 
pounding parts by putrefaction. For this pur- 
pole, I put twelve Englith quarts into a imall 
caſk, which I thut up cloſe, with the mouth 
pitched round, and placed it in a cellar during 
hive weeks; and put about fix quarts more. iu 
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glaſs-bottles, ſome ſimply corked, others alſo 
pitched, others open, ſome expoſed to the morn- 
ing ſun, others in a cellar. 1 told before, that, 
by my ſmell, taſte, or trials, I could find ve. 
ry little alteration in our water, other than 
the taſte and ſmell the ſimple element has in 
ſuch caſe. Iheſe eighteen quarts I put on the 
fire to boil and evaporate in two braſs pang, 
one ſmaller, the other larger; the ſmaller was 
open for moſt part during the boiling, the lar- 
ger was covered from beginning to end. The 
quantities in each I did not mark. I had o 
ſediment of the leſſer, gr. xxxiv. of a grey 
duſky powder, as in evaporations formerly, 
The reſidence of the Lrger 1 obſerved coming 
to the conſiſtence of bitumen, and of a black 
colour, the decoction accordingly ſmelling 
and taſting high of the ſame kind. I poured BY in pe 
off a little remaining water of the decoction, ſalts 
and, dropping on it ſome guts of of. tart. I the ſ 
found {till the cloud formed, and ſtanding all the 0 
the day without any curdling precipitate. 1 fider 
found the bitumen, after the water was eva- WW wate 
porated before a fire in a tca-plate, weighed BW pear, 
gr. CLxXX; and, expoſing it again to the fire till WE oper: 
it became a roſin, I had drach. ii. gr. x WW naloy 
Of this I threw ſeveral parcels into a red-hot IMF falts 
crucible, placed in an ordinary fire of no in- them 
tenſe heat, and every parcel quickly flamed a MW firm 
bout two minutes, then almoſt vaniſhed. I peri: 
next tried the powder 1 bad as reſiduum of the WF our 
{ſmaller decoction ; but it did not flame, but and 

jetted out ſparkles of flame, huzzing as vet pears 
gun-powder does, when touched with fire. 1 falt i 
can attribute this variety to nothing elſe r ties 

the 
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s alſo che larger pan's being covered during the de- 
MO!N- coction, whence I had the bitumen; and, upon 
that, WW fight of it, compared with its taſte and ſmell, 
nd ve- ¶ concluded that I ſhould have my reſiduum more 

than inflammable, or eaſier to take flame than for- 
has in WF merly. Of ſuch conſequence it may be, more 


on the than we ordinarily think on, to have our de- 


pans, WE coctions, whatever they be, more or leis cir- 
er was Wl culated. 
he lars Upon the whole, it may appear, that analo- 
The WF gy right ſtated, and juſtly regarded, is the ſu- 
had of WW reſt way by which our reaſon is capable to 
grey WW lead us into the nature of things; and that 
merly. W experiment, juſtly ſtated and managed, will al- 
:oming WF ways anſwer to ſuch analogy. And hereby is 
black confirmed the likeneſs of our water to that of 
nelling WF Scarborough, as to their ſpecific contents, though 
poured WF in proportions different from each other; the 
oction, ſalts abounding more in that of Scarborough, 
tart. I the ſulphur appearing to abound more in ours, 
ing all WF the different bulk or weight of the whole con- 
ate. ; ſidered, which is much greater in Scarborough 


as eva- water than in ours. And yet it will next a 

veighed WF pear, that equal quantities drunk, the phyſical 
fire till ¶ operation of ours hath proved not inferior. A- 
gr. xl nalogy hath taught me the 2 of theſe 
red-hot WF falts; Dr Short and Dr Shaw have found 
no in- WF them by direct trial. Thus does the fact con- 
med 2. firm the analogy, as I ſtated it betwixt the ex- 
ned. periments on different ſubſtances, and theſe on 
n of the WW our well, and of conſequence betwixt our well 
me, but WF and that of Scarborough. The evidence ap- 
as wet BF pears equally concerning the nitre and ſea- 
fire. 1 falt in both. Concerning the reſpective quanti- 
elſe but WF ties whereof in each water, I had occaſion 


the to 
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to make an obſervation pretty remarkable, but 
whereon at firſt I was little thinking. | 
Having remarked, that a parcel of the Scat. 
borough reſiduum, two or three days after e. 
vaporating its moiſture, appeared conſiderably 
more bulky, I yeighed and found it drach. i. 
very near, then put it in a tea- plate before 
warm fire two hours, and found the weight 
diminiſh near one third, which anſwered to 
my ſuſpicion, that its comparative bulk was 
from the moiſt air it had attracted, the wea- 
ther having been ſomewhat foggy. I had obſer- 
ved no ſueh appearance in any refiduum I had 
got of our well: But, to be more ſure, I ti 
ed in the very fame manner, while the wea- 
ther was moiſt, gr. xviii. I had remaining of 
the reſiduum of laſt decoction. When the 
plate was taken hot from the fire, I found the 
weight diminiſhed not above gr. 1. fem. This 
with the comparative colours I always obſer- 
ved of the reſidua of each, that of Scarborough 
water going conſtantly on the grey white, and 
that of our well on the duſky brown, leſs or 
more intenſe, proves ſtill the prevalence of the 
falts in Scarborough water, if not of the cal- 
carious earth, and of the ſulphur in ours. To 
which, finally, may be added, that, having 
brought my laſt decoction of our water to a- 
bout a gill, I dropped thereon ſome ol. tart. 
and it formed a thick cloud of an equable ſur- 
face and conſiſtence all over, and ſtanding 
firm ſeveral days, without ſeparating till bro- 
ken on deſign, which had not occurred to me 
before in any former trials; and it appears a- 
bove, 
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bove, that decoction of Scarborough to one half, 
gave no ſuch appearance. 


P. S. As J could not, by evaporation, bring 
our water at any time to caſt out any cry-. 
ſtals, I deſigned, at laſt decoction, to have tri- 
ed the ſalts adhering to the ſides of the pan; 
but, not finding how to determine any thing 
thereby, and fearing to tranſgreſs my — 
I cauſed them to be waſhed down into the 
decoction. 


IX. Medical Qualities of Montroſe Well, with 
ſome inſtances thereof by the ſame. 


HE water of this well is of an obſcure 
mineral taſte, which cannot well be de- 
ſcribed. It is lighter on the ſtomach, and ea- 
fier to digeſt than the fineſt ordinary ſpring 
water, or any other of our mineral ſprings; 
fo that delicate conſtitutions bear it * and 
are improved by it in their appetite aid dige- 
ſtion. A man about ſeventy years ot age, and 
of a decrepit habit, bore caſily, even when he 
began firſt to drink it, two Engliſh quarts in the 
morning, and near as much after noon, with 
alleviation of a cough he laboured under, and 
told me, though he was of a low ſtation of life, 
he could never formerly bear a draught of any 
manner of water. 

lt clears the tpirits of heavineſs, and gives 
life to the inward powers, even of theſe of the 
more ſ{coer and low diet. The ſimple element, 
whether cold or hot, infuſed on tea, by dilu- 
wg 
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ting, and in either way, by its ſtimulus, waſh; 
ing off the indigeſtion, which clogs the natur; 
faculties, in thoſe of high or full diet, ferve 
fo far well to this purpoſe. But thoſe of flende 
conſtitutions, and who live on low diet, have 
found this effect by a few cups of this water, 
Some of the more ſober and delicate females haye 
alfv experienced this. And a gentleman uſing 
the vegetable diet, and of the animal nothing a. 
bove milk or eggs, and the fimple element for 
drink, of a thin habit of body, and with lively 
ſpirits, found himſelf generally yet more chearfu, 
and his appetite and digeſtion improved, by 
drinking only about an Engliſh pint. 

It is univerſally diuretic, people accounting 
generally that they paſs more that way than they 
drink. 

Being drank from two to three pints Eng- 
liſh, it generally purgeth by ſtool three or four 
times, the half of that quantity ſucceeding in 
ſome, By this quantity a gentleman, from 
beginning to drink of it, was ſet a purging 
three or four days together, during which he 
was obliged to refrain its uſe, and afterwards 
to diminiſh the quantity, till he was more ac- 
cuſtomed to it. The more plentifully one feeds 
it generally operates more, as hath been obſer- 
ved concerning other purgative ſpaws. In ſome, 
the ſame degree of operation hath continued 
during the uſe of the water : But generally, as 
people are more accuſtomed to it, they are obli- 
ged to intermit at times its uſe, or to augment 
the quantity, 

Soon after its medical virtues were firſt ob- 
ſerved, it performed a cure, ſcarce inferior, [ 
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believe, to moſt, or any recorded in obſerva- 
tions of medicine. 
almoſt from a child, afflicted with ſtrangury, 
ſtoppage of urine, and, for moſt part, of the 
evacuations of her belly alſo; her urine being 
conſtantly as a thick gleet, and reſembling the 
mucilage of oat-meal ; ſhe having, during 
moſt of the above time, ſcarce 1 inter- 


A girl during nine years, 


miſſion of ſymptoms, whereby her fleſh be- 


came waſted, and her ſtrength ſo much im- 


paired, that ſhe went on crutches, or other- 
At length the paroxyſms 
taking her 233 ſo ſoon as aſleep, ſhe be- 
came as one infenſible, talking, and anſwer- 
ing things ſpoken to her out of purpoſe. She 
being then ſupported to the well, began im- 
mediately, being under no direction, to drink 
freely, and it paſſed by ſtool and urine as 
freely, with immediate eaſe. This encoura- 
ged her to too much freedom, till, over-char- 
ging nature, ſhe was threatned with a ſuffo- 
cation, and hereby was taught to uſe it more 
moderately. I gave her ſome directions for 
drinking it afterwards, and, the evacuations 
ſtill ſucceeding, ſhe not only was cured of all 
diſeaſe in a few weeks, but alſo beeame of a 
clean and natural full habit of body; when 
the declared, that, for nine years bygone, ſhe 
had not enjoyed ſo much freedom from trouble, 
taking all in one, as ſhe had ſince ſhe began to 
drink the water. 

In general, as a good many, in various ſymp- 
toms of gravel and nephritic pains, have 
come to it for relief, fo I have tound none, 

who 
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who have not been more or leſs, and moſt of 


them remarkahly, relieved by it. 

A gentleman, during a good many years, WM after 
afflicted with paroxyſms of the ſtone, rarely WF his n 
under twice a year, and ſometimes they ſei- W rine 
zed him more frequently, each paroxyſm only dimi 
going off after paſſing ſtones of various big- WM had! 
neſs, by drinking in the morning the above W or m 
quantity, or a little more of this water, it go- dran! 
ing off plentifully by urine, and by moving Az 
the belly a little, became freſher in all his na- toms, 
tural 1 animal faculties, and has continued fect!y 
almoſt a year free of all nephritic paroxyims, youn, 


except ſome ſmall threatnings. He then lek WM cal w 
this place, and I know not how he has been A 
ſince. One circumſtance in his caſe was moſt I tion 
remarkable, that, during the uſe of the water, ¶ labou 
he paſſed urine always without any ſtimulus WM crupti 
or inclination to paſs any more, which had gree « 
conſtantly affected him before, ſince the firſt W Engli 
attack of the diſeaſe. four | 

Another gentleman, during ſeveral years Water 
under grievous ſymptoms of ſtrangury, and worſt 
ſometimes paſſing gravel, ſeveral means of MW broug 
relief, and particularly the Aberbrothock wa- les t 
ter, being uſed to no purpoſe; at laſt there vere 
was ſtrong ſuſpicion of an ulcer in the neck mies, 
of the bladder where he ailed moſt, from a g a1 
urulent matter paſſed with his urine. After Vit ar 
all hopes of life were almoſt gone, he began i Unued 
rnſenſibly to become eaſier of the ſymptoms; WM © Year 
but the diſeaſe ſtill remained, and particularly 
his urine paſſed with difficulty, and he had 
violent pain from the ſtrangury always after 
paſſing it. From beginning to drink a punt 10 
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or little more of the Moatroſe water in a mor- 
ning, and drinking it warm infuſed on tea 
after noon, his belly being opened a little after 
his morning 3 he began to paſs his u- 
rine every day with more freedom: The pain 
diminiſhed alſo daily; which good effects he 
had not found before from any water, ſimple 
or medical, neither from any other liquor he 
drank. 

As it generally relieves in all ſcorbutic ſymp- 
toms, and foulneſs of the blood, ſo hath it per- 
feftly cured ſeveral inveterate ſcurvies in the 
younger and older, above any effects of medi- 
cal waters I have hitherto obſerved. 

A gentleman, otherwiſe of a ſtrong conſtitu- 
tion of bowels, and of a vigorous body, but 
labouring a good many years under the fouleſt 
eruptions on his ſkin, almoſt coming to a de- 
gree of leproſy, by drinking from three to four 
Engliſh quarts a-day, which gave him three or 
four ſtools, and dipping his ſhirt among the 
water for a bath over night, was, from the 
worſt degree of eruption he had been liable to, 
brought almoſt incredibly to a perfect cure, in 
leis than three weeks. The eruptions that 
were thick, inflammatory, and ſending out a 
lanies, as I obſerved them in the beginning, go- 
ing ail away, and his ſkin becoming all over 
loit and ſmooth, as I alſo faw ; and he has con- 
tinued found and in perfect health now above 
a year, ſometimes drinking the water at about 
lix miles diſtance. | rh 

A woman of about ſixty years of age, of 
a valetudinary ſtate of healih, and particular- 
ly much afflicted, during feveral years, with 

Vor. III. H ſcorhutic 
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ſcorbutic runnings over ſeveral parts of her bo. 


dy, her head.alſo being greatly affected in the 


ſame way; diet-drinks of ſeveral forts given 
and repeated proving of no uſe, by about: 
month's uſe of about three Engliſh pints of this 
water a -· day, whereby ſhe purged three or four 
times daily, was entirely cured, and remains 
ſo now more than a year. 

A girl ſeven or eight years of age, labouring, 
almoſt from her birth, under a dry itching ſcurf 
over her ſkin, and ſeveral meaſures being ta- 
ken for her cure in vain, by drinking three 
weeks daily, about two thirds of a pint of wa- 
ter a-day, whereby ſhe had the ordinary ſtools 
and bathing therein twice a-week, was made 
entirely clean. And the diſeaſe having threat- 
ened ſometimes to return by unguarded treat- 
ment, ſhe hath been always cured by the ſame 
means, and 1s now perfectly ſound. 

By other inſtances of cures made, or relief 
given by the uſe of our water, it would ſeem 
to be of pretty good ſervice in moſt chronical 
diſeaſes, and to reach from the firſt organs of 
digeſtion, to all that affect the blood. In winds 
and flatulency ſtifled in the bowels, it hath 
proved of good uſe, eng the wind with 
ſuch force, that people, the temales eſpecially, 
have been afraid to drink it in public; and 
ſome who have been long afflicted this way 
have been perfectly cured by it. Others have 
found benefit by this water, who could 


not bear drinking the ſimple element cold. 
So hath it alſo made compleat cures by ſtool 
and urine in ſpaſmodic colics, called by the 
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vulgar windy gravel. To this claſs we may 


even likewiſe bring the cafe of a woman la- 
bouring under racking pains of her breaſt and 
head, who, having paſſed turbid urine in large 
quantity, by drinking it, was cured without a- 
ny purging. | 

It has alſo been beneficial in diſordered ſe- 
cretions from the blood, and where the li- 
quors have been in a ſtagnating way. Among 
the reſt, the caſe of a young man was remark- 
able, who, after a tertian ague of three 
months continuance, having ſwelled all over 
the belly, arms, and head, was cured, by drink- 
ing, without allowance, what he could of the 
water, from ſun-riſing in the beginning of 
Auguſt, to about nine o'clock every day of 
two weeks. But the caſe following is more 
ſingular. 

A woman falling into blood ſpitting, (ſup- 
poſed to have been occaſioned by a ſtrain ſome 
time before), which continued about a year and 


a half, recurring leſs or more every three, or at 


moſt tour days, and frequently ſooner, notwith- 
ſtanding her menſtruating regularly, from the 
time ſhe began to drink this water, which ſhe 
continued for two weeks or more, ſhe ſpit 
none, neither did any bad ſymptom appear, 
although the water operated every day, both by 
vomiting and ſtool. She began by drinking two 
quarts. On hearing which, to prevent ſuch o- 
peration, I ordered her to take not above the 
half; notwithſtanding this, it continued to have 
the ſame effect; and I am juſt now told, that 
ite continueth well. 
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In rheums and ſtrains alſo I have found it of 

good uſe, by way of cold pump, where the per. 
ons could not bear ſuch uſe of ordinary cold 
water. 
A gentlewoman of a thin habit, and ad. 
vanced age, being afflicted with a rheum of 
pretty long continuance in her arm, had the 
pain allayed, and the rheum as good as quite 
cured, by the water uſed in that way: But 
the rheum ſome time after attacking the o- 
ther arm, ſhe was afraid to admit of the 
eure. | 

A gentlewoman having ſtrained her foot, 
whereby, notwithſtanding variety of cures, the 
was confined during moſt of a year, could not 
move her toes, nor put her ſole flat and even to 
the ground, the fleſh of her leg being alſo re 
— waſted, her ſkin became diſcoloured, 
rough, and as it were dried; not having been 
able to bear the application of ordinary cold wa- 
ter to the recent ſtrain, by bathing and pumping 
this water on her foot and leg, about two weeks, 
ſhe began to move her toes, then all her foot 
freely, and reſted it level on the ground ; her 
leg alſo recovering its native colour and ſoſt 
neſs, and becoming plumper ; ſo that ſhe began 
to walk abouta little, ſupported by a crutch, and 
ſometimes only by a ſtaff, when, by an unhap- 
py accident, falling on the ſame leg again, and 
her foot folding as it were under her, all her 
ills returned to almoſt a worſe condition than 
in the beginning: And ſhe, after not finding 
the immediate benefit of the water, was im- 
patient to lay it aſide, that ſhe might try other 
cures, which hitherto have had no ſucceſs. 
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A poor man, at once paralytic of his limbs, 
and wrong in his judgment for ſeveral years, 
as I am well informed, coming to our well 
on crutches, without which he could not ſtir ; 


d it of 
1E per. 
'y cold 


id ad. in a few weeks, by drinking what he could 
m of; get of the water, and bathing his limbs in it 
ad the when he found none to hinder him, was fo well 


cured, notwithſtanding his being ſeen drunk at 


: ** times, that I ſaw him walking about ſound, 
the o. carrying his crutches. 
of the I could have given other inſtances of cures 


done by this water, had not my avocation in 


r foot, che 2 and buſineſs when in town, de- 

es, the tained me from fo cloſely attending the well, in 

1d na this, as in the former ſeaſon. But, perhaps, 
theſe are enough for the bounds of this paper. 


The diſadvantages of our well are, its being 
a little too much expoſed, being cloſe on an 
open road, without convenient covering for 
walking about: This could not well be help- 
ed, without ſome apartment being erected for the 


is but ſmall, giving only two Engliſh quarts in a 
minute, too little A affording ſufficient water 
for the demands of bathing the body, but more 
eſpecially for the drinking of any confluence 
of — To remove both defects, I will 
endeavour, next ſpring, to have a ſtone-baſon, 
with a cover, made, as a reſervoir for the water 


m the ground. below the. well. 
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X. An Eſſay on the Method of preparing ani 
preſerving the Parts of animal Badies for 4. 
natomical Uſes; by ALEXANDER Mong, 
Profeſſor of Anatomy in the Univerſity o 
Edinburgh, and F. R. 8. | 


| HE moft artful management of the knife 
alone cannot diſcover the texture of ani. 
mals ſufficiently ; anatomiſts are therefore o 
bliged to employ ſeveral other arts, which 
often require a conſiderable time in their exe 
cution, and frequently fail through fome un. 
fitneſs in the fubjeCt, or by a very ſmall omif- 
Hon or accident: And, when they ſucceed in 
any attempt of this kind, they endeavour to 
preſerve the parts thus prepared, that they may 
always be in readineſs to ſupply what canng 
be demonſtrated on the recent ſubject. Whik 
each anatomiſt is obliged to his own mduſty 
only for the diſcovery of theſe arts of prepa- 
ring ond preſerving, it is probable that frequent 
diſappcirtments, and the deſpondency theſe 
will create, may diſcourage many from purſuing 
the ſtudy of anatomy, who might become the 
greateſt improvers in it, if theſe difficulties did 
not lie in their __ With a view to remore 
them in ſome meaſure, I ſhall lay before you in 
this paper ſnch arts of preparing and preſer- 
ving the parts of animal bodies as I have found 
ſucceſsful, which may ſerve as a foundation 
on which others more induſtrious or ingenious 
may build. 
. The principal preparation that Boxes re- 
quire is to make them white; for which di- 


rections 
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ng ani reftions are moon at confiderable length 
Yor A Paulli * and Lyſerus 7, who alſo nee 


oN the method of putting the bones of adults to- 


r/ity o * What I have found noſt ſucceſsful 


whitening the bones of young creatures, is 

macerating them long in cold water, which 

e knife ought to be changed frequently; che bones 
of ani. being laid out each time to dry a little in the 
fore o fun. If they lie too long in the water, even 
which thoſe of adults will diſſolve in their more fpon- 


Ir exe. gy parts, and the younger ones loſe all their 
ne un: epiphyſes. If they are allowed to dry before 
| omil- WW the blood in their veſſels is melted down by 
-eed in the maceration, it ſcarce can afterwards be ſe- 
your u parated from them, or they will never become 
ey maj white. The marrow of young bones being 
canna much leſs oily than in adults, they generally 
Whik can be made much whiter, and do not rea» 
nduſtn WWF dily turn yellow by keeping. The bones of 
prepa- ¶ fertuſes require to be taken frequently out of the 
requent WF water; and the periofteum muſt not be ſepa- 
7 theſe rated where the epiphyſes are joined, otherwiſe 
urſuing WF it is ſcarce poſſible to prevent the loſs of theſe 
me the additional pieces. a 
ties did The method of burning and expoſing the 
remote bones of adults long to the weather, for un- 
you in {WI ravelling their texture, is ſo generally known, I 
preſer- ¶ need ſcarce mention it. 
> found 


CARTILAGES are made pellucid in the fame 
way that bones are whitened, and they muſt 
afterwards be brought to their natural ihape 
and ſituation, in which they are to be kept by 

ſtrings, 


ndation 
genious 
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rections * Att. Hafa. vol. 2. $ 18, 
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ſtrings, weights, pins, and ſuch other. contri. 
vances, if they are to be preſerved dry. 

The MuscLEs that have no large cavity 
are to be laid and ſecured in the poſture they are 
deſigned to be preſerved in, and they are preſſed 
with the fingers into a natural ſhape while they 
are drying. 

You have already publiſhed all I know of the 
method of injecting the VESsELS. [See Art, 
IX. of vol. I.] That they may appear better, it 
is neceſſary to macerate in cold water all in. 
jected parts that are coloured with blood, till 
the blood is extracted ; after which the water 
is to be preſſed well out; and, even when the 
preparation is to be preſerved wet, it is of fer. 
vice to let it dry a little in the air, before it is 
put into the embalming liquor, But, before the 
very minute extremities of injected vellels 
can be demonſtrated, there is a farther art re- 
quiſite, which is the ſame that has been em- 
ployed by ſeveral of late for unravelling the 
texture of leaves and fruits, of which Seve- 
rinus “, near a century ago, ſays, * Verum 
& me ineptum, quid ptæterieram opontii folii re- 
c ſolutionem artificioſam: Parabitur hæc porro 
« ſimplici tabefactu per affuſam uberem aquam 
t tamdiu complexuram, dum fibris lignea duritie 
cc reſtibilibus, omnis exſolvatur carnea portio. 
And Ruyſch + at laſt acknowledged his me- 
thod of preparing the ſuccous veſſels of fruits, 
and of the brain, &c. to be the ſame. Put 


ſpleen, 


Th. Bartholin epiſt. med. cent, 1. epiſt, 65. 
1 Adverl, anat. dec, 3. $ 2, 


4 


ſpleen 
textur 
its ind 


inſinu 


cone 


the m 
amon 


contti. 


cavity 
Ley are 
preſſed 
le they 


of the 
e Art, 
tter, it 
all in. 
od, till 
> water 
en the 
of ſer. 
re it is 
fore the 
veſlelz 


art re- 


en em- 
ng the 
| DEVE- 
Verum 
ſolii re- 
'C porro 
aquam 
duritie 
Dortio.,” 
1s me- 
fruits, 
Put 
liver, 


ſpleen, 


AND OBSERVATIONS. 33 


ſpleen, placenta, or any other part of a tender 
texture into water, allow it to remain there tilt 
its involving membrane is raiſed by the water 
inſinuated into the cellular membrane, which 
connects it to the parts below then ſeparate 
the membrane, and afterwards keep the part 
among the water, till the fibres, conneCting the 
ſmall veſſels, are diſſolved: This is known by 
ſhaking frequently the part among the water, 
which waſhes off the corrupted particles, and at 
laſt the ſuccous veſſels are ſeen diſtinct and 
floating in the water; then the preparation is 
taken out, and, by gently preſſing, the water it 
ſqueezed from it, remainder of it being 
walhed away with ſome of the perſerving liquor, 
into which it is immediately put, and, by a 
little twirle of the thread or hair by which it is 
ſuſpended, the preparation is expanded, and the 
ſmall veſſels are ſeparated. 

I never could divide nerves into their very 
ſmall filaments, after they had their firm 
coat from the dara mater; but, before they are 
involved in that membrane, they are eaſily 
divided. 'Thoſe that conſtitute the cauda equi- 
na are fitteſt for this purpoſe; for they are 
long, and their fibres adhere by very weak 
ne membranes. One of theſe chords being 
cut through, where it comes off from the me- 
dulla ſpinalis, and where it is about to enter 
the dura mater, one end is ſecured with a hair, 
by which it is ſuſpended in a baſon of water; 
and, after macerating ſame time there, it is 
raiſed to the ſide of the baſon, upon which ir 
5 laid, while one hand holding the hair, vn 
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the other a very ſmall needle fixed in a handle, 
is ſlightly ſtriped along the nerve. Let this « 
peration be. continued, till, upon twirling the 
nerve among the water, it is expanded into: 
fine web of very ſmall fibres, when it is 
into the embalming liquor. If the blood-veſlels 
were previouſly injected, the hair muſt be tied 
on the end of the nerve neareſt to the dura 
mater, that the trunk of the nerve and artery 
may appear together: When a piece of the cau- 
da equina 1s thus prepared, it ſhews very pret- 
tily ; for each filament almoſt of the nerve ap- 
pears with injected veſſels upon it. | 
When a fine ſingle MEMBRANE, ſuch as the 
pleura or peritoneum, is to be perſerved for 
demonſtrating its arteries after an injeCtion, 
as much of the cellular membrane, by which 
it is connected to the neighbouring parts, is to 
be faved in diſſecting it off as can be done 
without ſpoiling the tranſparency of the mem- 
brane ; for, when the cellular ſubſtance is whol- 
ly ſeparated, very few continued ramifications 
of veſſels can be feen, a great number of ex- 
ceeding thort extremities only appearing, which 
require a microſcope to view them diſtinctly, 
When there is little fat lodged in the cells, 
the membranes of the cellular ſubſtance may 
be left without a poſſibility of obſerving them: 
When they are filled with fat, it muſt be preſ- 
ſed out as much as poſſible, after being well 
macerated. Even when membranes are to be 
pris in a liquor, they are more eaſily 
ept extended in it, and their veſſels are bet - 
ter ſeen, if they are previouſly dried. In do- 
ing 
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rand ing this, they muſt be extended with” pins or 
rr — on 5 fhnely poliſhed clean board, or 
ng the Nit is rather better to keep them on the ſtretch 

into: MWwhile they are raiſed up from it, that they may 

is put bear no print of the board. After membranes 
vefleh are dried, their doubled edges, or other ine- 
be tied qualities, are to bezcut off with a pair of ſciſ- 


e dura 


ars. 
Ruyſch * deſcribes the manner of ſeparating 


art 

Ce jor. the cuticula and corpus reticulare from the 
ret- ¶ kin, by ſtretching theſe common teguments, 

Je ap- — freed from the fat, on a board, with the 
| cuticula outmoſt; and then dipping all into 

as the Wboiling water, which looſens the cuticula and 

ed for Wcorpus reticulare fo from the ſkin, that they 


ection, 
which 
, is to 
e done 


are eaſily ſeparated with a blunt kniſe, or the 
thin ivory handle of a ſcalpel; then with the 
ſame inſtrument he ſeparates the corpus reti- 
culare from the cuticula, leaving them connec- 


mem- {Weed to each other, and to the ſkin in ſame part. 
; whol- ¶ Aſter this they may be either dried or put into 
cations the embalming liquor. When either the cor. 
of ex- Nous reticulare is not made firm enough by the 


which bot water, or happens to be very thin, it is dif- 


inctly. {Whcult to ſeparate any conſiderable piece of it en- 
cells, I ure from the cuticula. 

e may A chirotheca or podotheca, a glove or a 
them: ¶ ſhoe of the ſcart-ſkin, with the nails adherin 
e preſ- Ido it, is brought off with very little trouble 
g well {Waiter the cuticula looſens from the parts below 


to be by the putrefaction, which keeping a ſubject 


eaſily long brings on. This method anſwers the de- 

re bet» {Wien better than forcing off the ſcarf-ſkin with 

In do- | boiling 
ing * Adv. anat. Dec. 3. $2, 
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boiling water, which makes the cuticula ten- 
der. | 

The cellular membrane under the ſkin ca» out vv 
not be preſerved diſtended with air, excen if of a! 
where there is little or no fat contained in u to be 
One of the beſt parts for making a preparation ¶ cveen 
of this kind ia the ſcratum, where what is com- ticks 
monly called muſculus dartos may, by blow the c 
ing into it, be changed entirely into fine men- may 
branous cellules ; and Carolus Stephanus v wards 
ry well obſerved, that the cellular ſubſtance a Th 
ny where elſe under the ſkin puts on a mu. placec 
cular appearance when the fat is waſted. Wil me bi 
not theſe obſervations ſerve as ſome apology lf the 71 
for former anatomiſts who reckoned a tn natur: 
carnoſa among the common teguments of the is: - 
body? May we not hence fee one reaſon of Wit may 
ald emaciated people having ſo many wrinklu WM ting tl 
in their ſkin 2 rated, 
That the Dura MaTER with all its proceſſes WM be im 
may be preſerved in a natural fituation, it is ne. Ni to 
ceſſary to ſaw the cranium from near the root of Wl branci 
the nofe to the middle of the os cccipitis, by x The 
perpendicular ſection at half an inch diſtance either 
from the ſagittal ſuture, and then by an horizon: ¶ mcthe 
tal ſection, terminating at the extremities d Ned; o 
the former perpendicular ſection, to take off 1 speak 
conſiderable ſhare of the fide of the cranium, Bek, 
After which the dura mater being cut by uche E. 
inciſion in form of a T, the brain and crebellum b as t. 
are taken out, and the head is put amongſt a l-: Wo co: 
quor to prelerve it; or the bones are made cy mours 
f ö all nap 
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md expoſed to the air to dry, taking care to 
keep the cut parts of. the dura mater ſtretched 
out with pins, hooks, or threads. If the head 
of a fœtus, or of à very young child, is thus 
to be dried, the ligamentous membranes be- 
tycen the bones muſt be kept extended by 
ſticks cut of ſuch a length, as, when put into 
the cavity of the ctenium, their extremities 
may reſt on the bones, and pufh them out- 
wards, 


The proceſfes of the Pra Marx which are 


la ten- 


in cam 

exceꝑ 
d in it, 
var atio 
is Com 
blos. 
mem 
us * ve 
ANCE 2. 


a mul. placed in the interſtices of the convolutions of 
Wil me brain, may be eaſily feparated entire with 
apology Wl the pia mater, when that membrane is preter- 
tunia i naturally thickened by diſeaſes, as it frequently 
of the is: And, even in a found ſtare, large pieces of 
aſon of WF it may be got with its proceſſes, aſter macera- 
vrinkla ting the bram in water. As ſoon as it is ſepa- 
rated, and the water preſſed from it, it ought to 
roceſles ¶ be immerſed in the embalming liquor, where it 
it is ne. Nis to be kept extended by threads or fmall 
e root of Wl branches of plants. 
is, by a The BRAIN requires no preparation, except 


diſtance WF either for demonſtrating its ſuccous veſſels, the 
1011200" WF method of doing which I have already mention- 
üties of ed; or for hardening it, which I ſhall afterwards 
ke off a Ml ſpeak of. | | 

ranium, Before the coats, humours, and veſſels of 
t by an che Exꝝ can be rightly prepared for preferving, 
ebellum Ws as to demonſtrate aH of them, it is neceſſary 


git a l. No coagulate the cryſtalline and vitreous hu- 
de clean I niours, by immerſing the eye for ſome time 
and I in a proper liquor; of which hereafter. Af. 

ter this, they will bear maceration in water, 
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” 

for the ſeparation. of the choroid and Ruyſch! necde 

Il) be ſebaceous glands and ducts. of the eye. "77 
lids appear much better after a ſubtile injection eich Z 
of the arteries, and the coagulation of their l, th. 
quors, than in the recent body. * 


Dr 'Trew,* has very juſtly obſerved, tha . T7 
by macerating the EAR in water, the membrane 1 fin, 
which is continued from the epidermis of the 


x „. of a1 

ear to line the meatus auditorius externus, and: 4 
in de 

to form the outer lamella of the membrana un. gent 


pani, may be brought off entire in adults, a The) 
well as it is caſily ſeparated in fœtuſes, or very 
young children. And indeed the membrane beſt 
tympani appears to be no other than this cuticu- WM 6:7 
la, and the membrane that lines the tympanum, 
connected by a thin cellular ſubſtance, in which, 
as in all other ſuch parts of the body, the lar- WM of + 
ger branches of the veſſels run. | ſecte 
The epithelia of the Lies, as Ruyſch calls 
the cuticula covering the papillæ there, is to be W 217 
taken off by macerating in water, which, makes I la, t 
the ſurface appear better in the villous way, efop 
when the lips are afterwards put into a glaſs with W mui 
the embalming liquor. "Ml 
The villous ſubſtance of the ToxnGue is ve- Wl boar. 
ry eaſily made quite red, with injection thrown WW cork 
in by the arteries, and a membrane analogous trach 
to a cuticula ſeparates by ſoaking in water; MW fron 
and, upon comparing the lips, tongue, œſo- if i; po 
phagus, ſtomach, and inteſtines, the ſtructure WM whic 
ſeems to be ſo far alike in all, as they are co- foph: 
vered with this ſort of cuticula, which is con- filled 
| | nected WF till ti 


Ad. phyſico-medic, Acad, N. C. Vol, 2. obſ. 56, 
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nected to the muſcular part by a cellular ſuh- 
ſtance, in which the numerous nerves, veſſels, 
and glands are lodged. This cellular ſubſtance 
either is formed into ridges and valves where it 
is thick and looſe, or appears like a fine mem- 
brane where it is thin and ſtretched. 
There are no — in the body of which 
I find a greater difficulty to give the ſtudents 
of anatomy a good idea, than thoſe employed 
in deglutition. In the recent body, they cannot 
ſee them all at once in the natural ſituation : 
They can ſcarce be held in a wet preparation, 
ſo as to ſhew them well enough. What has the 
beſt effect, is to demonſtrate the groſſer parts 
firſt in a dry preparation, which requires pati- 
ence to execute right; for all the muſcles be- 
longing to theſe organs, that are fixed to an 
of the ſurrounding parts, muſt be all clean dif- 
ſected, and then cut off from theſe ſurrounding 
parts; after which the tongue, os hyoides, 
fauces, velum pendulum palati, with the uvu- 
la, the larynx, pharynx, aſpera arteria, and 
eſophagus, are taken out with the diſſected 
muicles hanging at them, to be all ſecured in 
their natural ſituation with ſmall pieces of thin 
boards, and 'threads faitened to hooks. A 
cork is then put into the lower part of the 
trachea, round which and the cſophagus a 
ſtrong thread is tied firmly, and quick-iityer 
is poured by the fauces, or by the paſſage 
which formerly led to the noſtrils, till the œ- 
ſophagus, was thee larynx, and pharynx, are 
filled; in which condition it is allowed to hang 
till the parts are pretty firm, but not near fully 
dry, when the IR is poured out, and 
| 2 the 
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the parts oyerſtretched by its weight, fuch 2 
the glottis and ſpace between the tongue an 
larynx, are, by prefling and ſqueezing wit 
the fingers, to be brought near to the natur 
ſituation; and others that ſhrivel too much, az 
for inſtance, the uvula and epiglottis, are kept 
pear to the natural form, by drawing and prel- 
bog them from time to time till they are fully 
dried. | 
The hollow VIScERA of the thorax and ab- 
domen are not only to have their veſſels demons 
ſtrated in the ways mentioned formerly, when 
ſpeaking of the blood-veſlels ; but, when they 
are to be kept dry, they require a particular pre- 
paration for preſerving their form, and for ſhey: 
ing their interior ſtructure, which is to fill them 
with ſome proper ſubſtance. The properties 
think this ſhould have are, to he able to 
reſiſt the fhrivelling contraction of their fibres, 
to fill them all equally, and to leave them clean 
if it ſhould be taken cut. For theſe reaſons, 
cotton, wool, fand, or ſuch like, are impro- 
per; all that J uſe is air, quick · ſilver, or melted 
Wax. 
Wasp is only to be employed where there is 
no farther defign than to view the exterior ſui- 
face; for which purpoſe it may be thrown into 
any of the hollow bowels; but, in all othe 
cates, air ar quick - ſilver muſt be uſed. 
Where air will anſwer the deſign, it is pre- 
ferable to the quick-filver, for it ſtretches eve - 
ry where equally; whereas mercury preſſa 


moſt on the depending parts. Air dries the 
bowels in the twentieth part of the time that 
guick-ſilycr does, and it leaves no colouring ot 
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ilding on them; which the mercury always 
des. On the other hand, air does not ſtretch 
ſome parts ſufficiently, cannot be retained, and 
inſenſibly eſcapes fo from others, as to allow them 
to collapſe in drying; which inconveniencies 
the quick-filver is not fo ſubject to. 

From what has been ſaid, it is evident, that 
air is required, or is much preferable to quick- 
filver, for making dry preparations of the ceſ0- 
phagus, ſtomach, guts, vefica fellea, with the 
biliary ducts, and bladder of urine, with the 
ureters. And it is as plain, on the other ſide, 
that the pericardium and uterus can only be 
kept diſtended in their natural form with mer- 
cury. The heart with its blood-veſſels, and 
the pelvis of the kidney with the ureter, ge- 
nerally have ſome ſmall paſſages for the air to 
eſcape at, and it ſcarce can reſiſt the ſhrivelling 
contraction of their fibres; wherefore mercu- 
fy is preferable in drying them. The corpora 
tavernofa of the penis, and the veſicule ſemi- 
nales, retain both air and mercury; but this laſt 
ſeaves a gilding in the corpora cavernoa, which 
hinders ſuch a clear view, as could be wiſhed, 
of their veffels and texture; and there is a 
difficulty to fill the vefculæ ſeminales with it, 
for the orifices at the capt gallinaginis will not 
admit it from the urethra ; and, when it is pour- 
ed in at the vas deferens, the moiſture of this 
narrow pipe is liable to ſtop it; and, after you 
have got it to run in this canal, its weight 
forces open the orifice into the urethra of the 
mall duct common to the vas deferens and 
veſcula ſeminalis, fo that it will not mount in- 


to the veſicula till the urethra is filled: Where- 
| $3 28 
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as the contraction of that orifice reſiſts a ſmall 
blaſt of air, which readily regurgitates into 
the veſicula. For which reaſons, air is prefe- 
rable for the corpora cavernoſa and veficule ſe. 
minales. t is ſeldom we meet with ſubjeQs 
whoſe lungs or ſpleen will retain air, and the 
glans of the penis is very liable to allow it to 
eſcape 3 wherefore, generally, we are obliged to 
make uſe of quick-flver for theſe parts; which, 
however, does confiderable prejudice in all of 
them, but eſpecially in the lungs and glans, 
wheſe cellules are ſmaller than thoſe of the 
ſpleon. | 

Being determined, by the foregoing rules, 
which of the two liquors to uſe, we preſs out 
all the blood or other liquors contained in the 
howels we defign to fill, and then tie all the 
paſſages from them, except the one by which 
we are to introduce the diſtending liquor; and, 
in caſe we diſcover any others in the time of ſill- 
ing them, at which the air or quick filver e- 
ſcapes, we tie it likewiſe, 

The paſſage by which the liquors ſhould be 
introduced, 1s to be chofer ſuch as ſooneſt al- 
lows them to paſs every where into the mw 
to be filled, and that is moſt eaſily ſecured al. 
terwards., What was ſaid of the organs of de- 
glutition, will readily Tead one to know how to 
diſtend the pericardium and. uterus. The 

lace for blowing up the alimentary. tube, ve- 
* fellea, and urinaria, is known to every 
body. Liquors are poured into the heart and 
large artcries through the ſuperior vena cava, 
and any branch of the pulmonary veins. 'The 
trachea. arteria receives what the lungs ae 
6 to 
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to be diſtended with. The kidney is. to be fill - 
ed by the ureter. The veins of the ſpleen, cap - 


ſula atrabilaris, and corpora cavernaſa penisy 


are to convey the ſubſtance with which they are 
diſtended. 

We muſt always make uſe of a pipe, when 
we are to blow up any part. The beſt ſort 
of pipe for this uſe is what has a ſmall extre- 
mity, with a notch round it, and a ſtop-cock 
a little higher in it. We mtroduce the ſmall 
extremity. into the proper canal which is ticd 
upon it with a waxed thread, that is made to 
link into the notch ; and, as ſoon as the bowel 
is ſufficiently diſtended, the ſtop-cock is turn- 
ed, to prevent the air to get out. If any of 
it eſcapes, it is eaſily ſupplied by a new blaſt 
at the pipe, which is ſupported by ſome ſtring 
or board to hinder it to preſs or draw the pre» 
paration while it is drying. If the anato- 
miſt is provided with no other than a common 
bl -w-pipe, the canal by which the air is intro- 
duced muſt be tied tight upon it with a thread, 
which is drawn with a firm knot by an aſſiſt- 
ant, while the air is blown in. As ſoon as 
the bowel is ſuſhciently diltended, a fignal is 
given. to the aſſiſtant tor pulling the ends of 
the thread, while the pipe is: drawn out of the 
canal, and immediately another knot being 
made, the preparation is ſuſpended by this 
thread. 

When quick-ſilver is employed, the paſſage 
by which it is poured muſt be higher than any 
other part of the preparation; and when that 
paſſage is narrow, a ſmall. glals funnel or pipe 
muſt be put into it. This pipe muſt be long, 
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where the weight of a high column of mercu. 
ry.is wanted to make it run through ſmall veſ. 
ſels. If the preparation will allow, the paſſage 
by which the mercury entered is to be tied firm- 
Is otherwiſe, before any mercury is poured in, 
that paſſage muſt be ſecured, ſo as to remain 
uppermoſt all the time the preparation is dry- 
ing. When a conſiderable quantity of mer. 
cury is poured into any part whoſe texture is 
tender, it is neceſſary not only to ſuſpend it 
with threads and hooks in the ſuperior part, 
but to ſupport it alſo by a ſmall net extended be. 
low it, upon a proper veſſel for receiving the 
quick-filver, if by any accident it ſhould run 
out, 

Ihe directions now given will ſerve for 
Nr the moſt part of the bowels; but the 

UNGs and SPLEEN, whoſe membranes 
very difhcultly retain either quick-filver or air, 
e pecially this laſt, require more care. I heſe 
bowels muſt not be taken indifferently from 
any ſubject; but ſuch muſt be choſen as have 
the exterior membrane thick and ſtrong. Aſter 
they have been diſtended as above directed, 
they ſhould be expoſed to the warm ſun, or 
near a ſire to dry them ſoon, returning fre- 
quently to ſupply by a new blaſt what they loſe 
in very little time. As ſoon as their outer 


furface is dry, immerſe them into ſtrong tur- 

ntine varnith, ſo as their whole ſurface may 
be covered, after which they will retain the 
air much better; continue to place them to 
that they may ſooneſt dry, taking care to rub on 
varniſh with a feather, where-ever it is want- 
ings 


ſeems 


the 11 
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ing, and to blow in new air whenever they ſub- 
de. 

Aſter the human ſpleen has been kept diſtend- 
ed with quick-filver or air till it is dried, it 
ſeems to be wholly compoſed of cells communi- 
cating with each other, upon the ſides of which 
the ſmall branches of the artery are obſerved ta 
ſpread in great numbers, if they bave been 
previouſly injected, as you may fee when you 
pleaſe in ſeveral ſuch preparations now in my 
poſſeſſion. 7 

Upon cutting the! thus prepared, their 
veſicles appear far from bei — of any 
other figure whoſe tranfverſe ſection is circu- 
lar, for they evidently are polygons, general - 
ly irregular ſquares and pentagons. And in- 
ed one might conclude à priori, that chey 
are rather more ſo in a living creature; for, 
ſeeing the exterior membrane is of a firmer 
texture than the veſicles, and will not ſtretch 
out ſo far as they could be extended, they 
mult puſh violently on each other; and there- 
fore be preſſed from a ſpherical form into as 
many ſides and angles as there are contiguous 
velicles; and the thorax of a living creature 
does not allow the lungs to be extended ſo far 
u their exterior membrane can be ſtretched, 
38 is evident from their ſtarting out at wounds 
at the thorax, or by blowing into the trachea 
arteria, after the ſternum of à creature is 
taken away; and therefore their veſicles muſk 
de more campreſſed, and conſequently their 
bdes be ſtraighter in reſpiration, than when 
they are diſtended after being taken out of 
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obvious polygon form of the cells in the ſimple 
lungs of ſerpents, frogs, &c. makes me fur- 
priſed that ever the veſicles of more complicated 
ungs ſhould have been imagined to be ſpheres, 
or any other figure, whoſe tranſverſe ſection is 
circular, 

I come now to conſider the manner of pre. 
ſerving preparations, which is either by expo- 
ſing them to the air, till all their moiſture is 
evaporated, and they become dry, rigid, and 
out of hazard of corruptingz or by immer- 
ſing them in a proper liquor. Beſides what 
has been already faid concerning the manner 
of drying preparations, it is alſo neceſſary, e- 
ſpecially when the parts are thick and bulky, 
and the weather is warm, to guard further 2. 
gainſt putrefaction, to hinder flies to lay their 
eggs upon them, which ſoon growing into map» 

ts would deſtroy them, and to prevent in- 
ects, mice, or rats, to feed on them. Al 
this may be done by ſoaking the preparation, 
ſome time before it is expoſed to dry, in a ſo- 
lution of corroſive mercury in ſpirit of wine. 
The proportions I uſe, are two drachms of the 
corroſ ve to a pound of the ſpirit ; and while 
it is drying, it is to be moiltened frequently 
with the fame liquor. By this method one 
can, without any of the dangers above men- 
tioned, dry the difſefted bodies of pretty large 
children in the midſt of ſummer, which ſoon- 
er anſwers the deſign, than the cold moiſture 
of winter can. After the preparation 


is dry, it is ſtill liable to moulder away, be- 


come brittle, crack, and have an —_ ſur- 
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face z wherefore it is neceſſary to defend all its 
ſurface with a thick varniſh, with which it is to 
be covered over as often as the luſtre of the 
former application wears off; and it muſt al- 
ways be kept well from all duſt and moiſture. 
The varniſh I always uſe is the common ſpi- 
rit one, which I buy from the painters *. 

Dry preparations are very uſeful in ſeveral 
caſes; but there are a great many where it is 
neceſſary the parts ſhould be flexible, and near- 
er a natural ftate, than the ſhriveling and ri- 
gidity in this way of preparing can allow: 
The difficulty has hitherto been to find a li- 
quor that would preſerve them ſo near to a na- 
tural condition. Watery liquors do not pre- 
vent the putrefaCtion, and diflolve the hardeſt 
parts of the body. Acids prevent putrefaction, 
but diflolve the parts into a mucilage. Ardent 
ſpirits harden the parts, change their colour, 
and deſtroy the red colour of the injected veſ- 
ſels. Oil of turpentine, beſides the. faults of 
the ardent ſpirits, becomes thick and viſcous. 
But, without dwelling longer on the faulty li- 
quors, I ſhall inform you, 'That what I have 
always found to anſwer belt, is a reCtified ar- 
dent ſpirit, no matter whether from wine or 
malt, that is ſtill limpid, without having -any 
yellow tincture, to which a ſmall quantity of a 
foil acid ſpirit, ſuch as that of vitriol, or ni- 
tre, is added; both of them reſiſt putrefaction, 
and what might be looked on as faults, if each 
was conſidered ſingle, is mended by the other. 

When 


4 recommends a varniſh made of gum. copai, and 
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When theſe are mixed in a right proportion, 
the compound liquor changes neither the colour 
nor conliſtency of the parts, except where there 
are ſerous or mucous liquors, which it hardeny 
much in the way that boikng water does, 
The brain even of # new born child is made ſo 
firm by it, as it can be handled with grex 
freedom. The alline and vitrous humour 
of the eye become firm, bit white and opaque, 

ſonking in it. The Hquor of febaceous 

ds, of mucous follicuh, the ſeed, &c. arc 
congulated by it. The lymphatic, or watery 
liquors, fuch as the aqueons humour of the eye, 
water of the pericardium and ammos, are not 
changed by it. Ir heightens the red colour of 
injected liquors fo much, that veſſels, which 
did not at firſt appear, are plainly ſeen, after the 
part has been in it ſome time. If you'll com- 
pare theſe effects with what Ruyſch has ſaid 
here and there of his preparations, you'll find 
that the liquor deſcribed comes pretty much 
up to the properties of his balſam, as he calls 
the liquor in which he preſerved his wet pre- 
parations “. 

The proportion of the acid to be mixed with 
the ardent ſpirit, is to be varied according to the 
part to be immerſed in it, and rhe deſign the 
anatomiſt has. When the brain, humours of 
the eye, &c. are to be coagulared, a lurger pro- 

portion 


„ Ruyfels balſam, according wo Rigiervs, (Notit. rerum 
natural, et artcfaft ) is reQtified ſpirit of malt, frument!, to 
which a thitd part of water is added. Ruyſch diflilled this 
ſpirit in a tin alembic, wich a flow fire; and thought that the 
addſtiou of a handful of black pepper made the ſpirit eue 
trate better into the fleſuy parts, 
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portion of acid is neceſſary, ſuch is, two drachms 
of ſpirit of nitre to a pound of alcohol. When 
the parts are only to be preſerved, 3 if 
there are any bones in the preparation, forty, thir- 
ty, or fewer drops of the acid will be ſuſſicient. If 
too large a proportion: of the acid is mixed, the: 
bones became firſt flexible, and then diſſolve. 
After any part is embalmed, particular care 
muſt be taken to keep it always covered with 
the liquor, otherwiſe its colour ſpoils, and 
ſome parts harden, others diffolve. To pre- 
vent therefore the evaporation as much as-poſ- 
ſible, and to. exchide the air, which makes 
the ſpirits extract à tincture, the math of 
the glaſs is ta be carefully ſtopped with a glaſs 
or a waxed cork, cover, or ſtopper z over 
which leaf - tin, a bladder, or injected mem- 
brane, is tied, in which way it will keep a con - 
ſderable time without any great waſte, When- 
ever the ſpirits fink near to the top of the 
preparation, more of the ſpirit of wine mutt 
be added, without the acid, which flies little 
off, It at any time the ſpirits. acquire too 
high a üüncture, they mutt be poured: off, and 
new ſpirits, with a lefs proportion of the a- 
cid than at firſt, muſt be put in their place, 
the old ones being kept in a well corked bottle, 
far waſhing away the natural hquors of any 
new preparation, which ought always to be 
carefully done before any part is embalmed, 
and the old tinctured ſpirits axe likewiſe to be 
waſhed aft, with a fmall quantity of limpid 
lines, every time the old ones are renewed, 
or a ne preparation: is ta be preſerved. The 
pats unfit to be longer ſhewn in glaſtes, 
Vol. III. K may 
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may alſo be ſtill employed in preſerving part 
in earthen veſſels or glaſs ones, out of which 
the preparation muſt be taken when it is to be 
viewed. | a 
It may not be amiſs to remark here, that 
the glaſſes in which preparations are to be de- 
monſtrated, ought * of the fineſt moſt 
tranſparent thick kind, for theſe allow the 
parts to be ſeen moſt diſtintly, without 
changing their colour, and at the fame time 
magnify the objects, diſcovering parts, which, 
when they are out of the glaſs, could not be 
ſeen with the naked eye. Since then the glas 
with the liquor” has a certain focus, where 
objects are ſeen moſt diſtinctly, it will be ne- 
ceſſary to uſe ſome contrivance for keeping the 
preparation at the proper diſtance from the 
ſide of the glaſs z which may be done by put- 
ting in a ſmall branch of ſome plant, or a little 
Atick, or by faſtening the thread or hair by 
which the preparation is ſuſpended towards one 
ſide of the glaſs. Such little art, for keeping 
the parts 8 or placing them ſo as to be 
ſeen to the beſt advantage, will eaſily occur to 
any who practiſes anatomy. 
ſhall finiſh this eſſay with a caution to a- 
natomiſts to ſhun as much as poſhble putting 
their fingers into this acidulated ſpirits, or 
handling the preparations that are very wet 
with them; for they bring ſuch a numbneis on 
the ſkin for ſome time, that makes the fin- 
gers unfit for any nice diſſection. The belt 
cure I have uſed for this numbneſs, is waſhing 
the hands with water, into which a few guts 


of el. tartar. per deliquium have been dropped. 
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XI. Some Thoughts concerning the: Production 
of animal Heat, and the Divarications of the 
vaſcular Syſtem, being an Abftraft from a 
Latin Treatiſe 'of the Heat of Animals: In 
a Letter to Dr JonuN STEVENSON Phyſician 


in Edinburgh, from Dr GrorGE MaRrTIN 
Phyſician in St Andrew's. 


SIX. | | 
] Cannot but acknowledge the pleaſure I had 

from the good opinion you conceived of 
wy treatiſe, de Calore Animalium. The ob- 
je 


ions you was pleaſed to propoſe againſt it, 


gave me full proof you had condeſcended to 
read and conſider it carefully; and at the fame 
time gave me an opportunity, if not to obvi- 
ate them entirely, at leaſt to render the ſcheme 
ſomewhat leſs exceptionable. You think it 
would be of uſe to the world, and wiſh it 
were made public : But I do not yet think it 


finiſhed z and I know not it any works of 


mine ſhall ever arrive atthat degree of perfection, 
as to be able to bear the light, and face the 
public by themſelves. In the mean time, 
in compliance with your deſire, which I ſhall 
always very much regard, I will make a ſhort 
extract of ſome of the moſt material things of 
it, which, after reviſing, you may diſpoſe of in 
any way you think proper. 


I need not ſay much concerning the uni- 
verſality of this property of heat, whereof all 
animals, while in life, have a conſiderable 
mare. Nor is it neceflary to recount the ſen- 
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timents or miſtakes of others about it: It may 
fufhee to declare my aſſent in general to the o- 
pinion now moſt commonly received, that the 
heat of animals is produced by the motion of the 
blood in the vaſcular ſyſtem. 


2. Nor does it ſeem to owe its origin to any 
inteſtine motion of the particles of the flowing 
blood. When i view the circulation in the 
fmall pellucid veſſels of animals, 1 ſee no in- 
teſtine confuſion of particles; nor can I per- 
cerve any motion fit for the production of ani- 
mal heat, except the progreſſi ve courſe of the 


DIY and rubbing upon the fides of 
the veticls. _ 


3. Nay, I am afraid, that even this motion of 
the blood, however rapid in the great trunks, 
will, in the minute veſſels, be deemed too ſmall 
and inconſiderable to produce an attrition ſut- 
ficient for the generating any ſenſible heat ; 
So that it may be — neceſſary to have 
recourſe to chemical principles; and to ſup- 
poſe heat to be a fort of animal proceſs pro- 
ducing a certain change in the aliments, ſome 
way analogous to the luctas and efferveicencies 
we obſerve many other bodies, in certain caſes, 
to undergo. 


4. But it was juſt now remarked, that we 
could not perceive any violent mteſtine mo- 
tion of the particles of the blood, viſible in the or» 
dinary heating efferveſcencies. And beſide, in 


direct confirmation of the mechanical force 
of the atirition of the fluids on the ſides 8 
me 


* 
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the containing veſſels, from medical obſerva- 
tions we find, in the various circumſtances of 
the human body, the heat generally in ſome 
ſort to On. to the degree of motion of the 
blood. And above all, I hope I ſhall be able to 
make it appear, that the vaſcular ſyſtem is fo 
admirably contrived, and the various motions 
of the blood ſo ſkilfally adjuſted by the great and 
wiſe Author of nature, that, bating external in- 


fluences or diſturbances, the heat of the circu- 


lating fluids generated by attrition, is every 
where preſerved nearly uniform, with however 
differing celerities they be propelled in different 
parts of the animal machine. 


5. In order to the clearing and ſettling of 


this, I muſt premiſe a general ſuppoſition, that 
the intenfity of heat generated by attrition is, 
cæteris paribus, in proportion to the relative ce- 


lerity wherewith the bodies rub againſt one an- 
other. 


6. And therefore, if a liquor be forcibly pro- 
pelled through a canal, the quantity of attri- 
tion of the liquor upon the ſides of the canal ge- 


nerating heat, is in a compound ratio of the ce- 


lerity of the liquor (C), and of the circumference 
(or diameter D) of a ſection of the canal; that 


is, always as C x D. 


7. When a liquor moves through a canal, 
its particles, tho they have no briſk inteſtine 
motion, are frequently, however ſlowly, ſhift- 
ing places. Whence we are to conceive the 
quantity of attrition around the circumference 
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of a ſection, as equably diffuſed through the 


whole ſcction, ſo as to render the heat in eve- 

ry point of it from the circumference to the 

center pericctliy uniform: And therefore the 

real intenſity ot heat in ſuch a ſection is found 

to be as the quantity of attrition (C x D) applied 
CX D 


to (Z) the area of the ſcction, or as ——; that 


2 
is as 537 the velocity of the liquor, and 


the diameter of the canal directly, and the 


ſquare of that diameter reciprocally. Which 
U 


comes out as ( _ the velocity of the liqua 


aj plied to the diameter of the canal. 


8. And from this it eafily follows, that, if 
liquors be propelled with celerities proportional 
- to the diameters of their containing canals, the 

heat of theſe liquors generated by attrition 
ſhall be equal. For D, d being the diameter 
of the canals proportional to C, c the celen- 
ties of the propelled liquors; in this caſe C. 


c:;:D..4& and therefore C. D:: .. d: 
C c 


and conſequently = = = ; that is, the reſpe- 
g D 4 f 


ive intenſities of heat are equal. 


9. If a canal carrying a liquor be ramifed 
mto branches, the heat of the liquor generated 
by the lateral attrition may be conſtantly equal; 
or may be inereaſed or diminiſhed in its progress 
throngh this ramified ſyſtem of veſſels, accord 
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ing to the method of its divarication, or. the 
proportion that the wideneſs of the branches 
bears to" the wideneſs of the trunks from whence 
they arife. 

For the heat of the propelled liquor generated 

attrition is every where as its celerity ap- 
plied to the diameter of the canal through which 
it is carried; ſo that if, in the aivarication of 
a canal, the branches have always ſuch a ſitua- 
tion and largeneſs with reſpect to the trunk 
from whence they ariſe, that the velocities of the 
liquor moving through them ſhall always corre- 
ſpond to their diameters, then the heat genera- 
ted by attrition ſhall be conſtantly equal. 

But, if the largencſs of the branches be ſo a- 
dapted to the capacity of the trunks, that the 
velocity of the liquor flowing in them fhall be 
greater, equal, or even but nearly equal to that 
in the trunks, then the heat of the liquor ge- 
nerated by attrition would be conſtantly in- 
crealing in its progreſs through this ſuppoſed ra- 
mificd ſyſtem, and that, ceteris paribus, in a re- 
ciprocal proportion of the diameters of the ca- 
nals. 

And, on the other hand, if the capacities of 
all the branches put together ſhould be vaſtly 
greater than the largeneſs of the trunk from 
whence they ariſe, ſo as to diminiſh the velocities 
of the liquor in a greater proportion than the 
diameters of the canals; then indeed the heat 
in ſuch a ſyſtem would be conſtantly on the de- 
cay. 


10. It ſeems to be the firſt of theſe caſes 
which actually obtains in the animal machine. 


For, 
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For, though the antients made a great ado 3. 
bout the various degrees of heat of the different 
parts of the human body; yet ſome of the beſt 
and moſt careful obſervers amongſt the modern, 
by methods more certain and regular than what 
the others were maſters of, have been aſſured 
that they are all nearly of the ſame degree of 
heat, when left to themſelves in a ſound ſtate, 
and ſufficiently defended from the injuries of the 
air, or external cold; which I have confirmed 
by a thouſand experiments : And therefore it be- 
hoves us to inquire more narrowly into the na- 
ture of ſuch a divarication, which may render 
the velocity of the blood always in proportion to 
the diameters of its containing canals, and con- 


ſequently give it a heat conſtantly equal. 


11. Suppoſe | 
any artery A b 
to be 4 


ivi- 
ded into what A 
number of - — 


branches 6, 8, 

Ee, you pleaſe, 2 > 
equal, or how- 

ever unequal, 

whoſe diameters we call d, 3, a, the diame- 
ter of the trunk A being D: So that their re- 
ſpective orifices ſhall be proportional to D., 
d*, da, A*; while the celerities C, c, , h 
wherewith the blood is ſuppoſed to flow through 
theſe veſſels, are required to be proportional to 
the foreſaid diameters D, d, 5, A reſpective- 
ly 


Now, in the divarication of any artery, the 
blood 
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ord would flow into the feveral branches with 
the ſame, or meurly the ſame celerity, if or 
al roſe with the fame obhquity to the trun 
from whence they ſpring. I herefore it ſeems 
neceſſary, for the due balancing of the velocity, 
to contrive the divarication in fuch a manner, 
that the larger branches ſhall always lie in a di- 
cecter courle, and the ſmaller ones in a more in- 
clined one to the current in the trunk, that 
the quantities of the blood flowing into them 
may be in a greater ratio than their orifices 
would otherwiſe receive ; ſo too that it may flow 
through them with the requiſũte velocities pro- 
portional to their diameters. 


12. Thus then, the pofition of the branches 
being ſettled, we come next to inquire what 
proportion the amplitude or orifice of the 
trunk muſt have to the conjunct amplitudes 
of the branches, ſo likewiſe as to preſerve the 
above mentioned balance of celerity. In which 
inquiry, in the firſt place, we are to obſerve, 
that, univerſally, the quantities of liquor paſ- 
ſing equably in a given time through any ca- 
nals, are in a compound ratio of the ampli- 
tudes of the canals, and of the velocitics of 
the liquor conjunctly. Hence then the quan- 
tities of blood paſſing in a given time through 
the branches, 6, 8, 8, are as dl X c<©32%xm 
A. X k reſpeCtively; to all which quantities, 
the quantity furniſhed them by the trunk A, 
or paſſing through the trunk in the fame time, 
mult be equal, and as D2 x C hat is, then 
D. x Cd Xx c +3: X* +L2 Xk. And 
therefore, in the preſent caſe, (the celerities 
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C, c, 2, k, being ſuppoſed proportional to the 
diameters D, d, d, A) D; x D ſhall be equal 
to di x d + N A x83; or D* =d! + 
2 TA. That is, the cube of the diameter of 
the trunk is equal to the cubes of the diame- 
ters of all its branches added together. And 
ſo D is equal to 37 d +33 + ; that is, 
the diameter of the trunk is equal to the cube- 
root of the conjunct cubes of the diameters of all 
the branches 

From whence, if once we know what pro- 
portion the branches have to one another, we 
can for certain determine what ratio they, 
when put together, muſt have to the trunk 
from whence they ariſe. Which was the thing 
propoſed to be found out concerning the na- 
ture of that divarication, where the celerities 
of the flowing liquor are ſuppoſed always pro- 
portional to the diameters of the containing 
canals, 


13. To illuſtrate this doctrine of the pro- 
portions of the trunks and branches of a ſyſtem 
of veſſels ramified according to the propoſed 
law of divarication, for preſerving the velo- 
cities of the contained liquor in a conſtant ra- 
tio to the diameters of its containing canals, 
and fo to maintain a conſtant uniform degree of 
heat, let us try the reſult of it in two or three 
familiar examples. 

If a trunk ſhould divide itſelf into two e- 
qual branches, whoſe orifices ſhall be to one 
another, as 1 to 1, and their diameters in like 
manner to 2 1 and 24y/ 1, or 1 and 1; then, 
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by the general propoſition g 12. the diameter 
of the trunk is proportional to z34/ «+ + 17 
3 2= 12599; and conſequently its orifice 
muſt be 12 = 1'5874, So that the amplitude 
of the trunk is to the conjunct amplitudes of 
the branches as 136574 to 1+ 1 2; or as 100 
to 12599. | 

Suppoſe a trunk divided into two, however 
unequal branches, which, for example, ſhould 
be to one another as 2 to 1; ſo that the dia- 
meter of the greater branch ſhall be proportion- 
al to 2% 2 = 1414", that of the leſſer as 2% 1 
= 1. Then the diameter of the trunk is pro- 
portional 3 1 + 1; = 155644 and its 
real largeneſs, compared to the branches 2 and 
1 ſhall be 1'$544*= 2'4473, So that this ampli- 
tude of the trunk, being to the joint ampli- 
tudes of the branches as 2'4473 to 2 + 1 = 3, 
ſhall be to them likewiſe in the ratio of 100 to 
122'586, | | 

But, ſhould the divarication be more complex, 
ſo that there be three, and theſe very unequal 
branches, in the ratio perhaps of 3, 2, 1; 
whoſe diameters therefore muſt be propor- 
tional to 2% 3 = 173205, 24/* = 14141, and 
% I: Then the diameter of the trunk 
comes out proportional to z4/ ('732957 + 17414:3 
+ 1 = 34 992395 = 2%08:9, the ſquare 
whereof is 4'3344 Whence we find the trunk 
to be to the ſum of tt branches put together 
a 4'3344 to 3 + 2 +1 = 6; that is, as 100 
to 138'42, 


14. 1 
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14. J obſerved before, { 10. that the heat in 
different parts of the body, in a natural and 
ſound ſtate, was every where nearly equal, 
And now having determined the laws of the 
divarication of a ramified ſyſtem of canals 
wherein the heat generated by attrition. ſhould 
be conſtantly uniform; let us, in the next place, 
inquire, if theſe laws obtain in fact; and if a. 
natomy and a true menſuration of the veſſels of 
2 human body do in reality curreſpond ta our 

eory. 

kn obvious at firſt fight, and every body 
may have obſerved, that the poſuion of the 
veſſels intirely favours our ſcheme. Is it not 
manifeſt, as it has been ſometimes very juſtly 
remarked, that the greateſt veſſels lie more di- 
rectly in the way of the trunks from whence 
they ariſe, while the ſmall ones riſe at very 
great inclinations according to their various 
ſizes ? (the like whereof may, in ſome meaſure, 
be obſerved even in the ramifications of trees 
and other vegetables) from whence the blood, 
flowing more freely into the greater branches, 
muſt likewiſe paſs through them with a propor- 
tionably greater velocity, than through the mi- 
nuter veſſels, which give not ſuch an advanta- 
geous ingreſs to the protruded fluid. 


+5. The next thing we are to conſider is 
the ſize of the veſſels, or the proportions of 
the branches to their furniſhing trunks. It is 
— diſficult, if not impoſſible, to ſurvey the 


veſſels of animals with a mathematical * 
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neſs, ſo as to find them always obſerving the 
ſame rule. In meafuring an artery, for ex- 
ample, a line broad, who will undertake nevet 
to err +5 part of an inch? And yet an error 
ſo ſeemingly little will lead us into a miſtake 
near 4 of the amplitude of the veſſel : So that 
the ſmalleſt unavoidable errors in meaſuring 
ſhall occaſion ſome ſeeming deviations from the 
rules that really nature may have followed: 
And therefore I hope even the moſt ſcrupulous 
will be ſatisfied, if, upon the ſtricteſt exami- 
nation, it ſhall be found that experience and 
our theory, though not always jumping exactly 
m the ſame numbers, are, however, for the 
moſt part, very little wide of one another. 
Phyſical experiments and practical mechanics 
allow only of an approximation to geometrical 
demonſtrations, | 

Now, it has been obſerved in general by o- 
thers, that the conjunct amplitude of the 
branches of arteries are always larger than the 
trunks from whence they ariſe; and conſo- 
quently that the blood, on this account chiefly, 
ſuffers a vaſt retardation in its progreſs: from 
the heart to the extreme parts of the body. 
But we do not ſtop in this general obſervation : 
From innumerable meaſures and experiments, 
we moreover pretend to find a determined pro- 
portion, and a very elegant harmony in the 
Ulatation of the arterial: ſyſtem, and in the 
retardation. of the blood moving through it; 
to wit, '{ hat the diameter of every artery is 
equal to the cube-root of the conjunct cubes of 
the diameters of all its branches: And the 
Velocity of the blood in the arteries always in 

Vel. III. L propoi tio! 
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proportion to their ſeveral diameters, for the 
preſervation of an equable degree of heat thro 
all this far extended ſyſtem. 

16. This, I ſay, we find from the nice 
examination of the veſſels that poſſibly can he 
made ; the ſeveral meaſures ſometimes exceed- 
ing, ſometimes not coming. intirely up to the 
rule; but by ſo little differences, and theſe 
as often on the one fide as the other, that 
we cannot doubt of ſuch ſmall variations ha. 
ving | flowed from ſome overlooked circum- 
ſtance, or ſome inevitable errors of menſura- 
tion: Which is plain from the following very 
ample collection of experiments, wherein, at 
one view, we have the proportions of the 
trunks to the branches, both according to the 
theory, and according to the actual meaſures 
that were taken of them, with the differences 
in theſe two circumſtances. Which diffe- 
rences are truly leſs than we could well hare 
expected; and which would ſtill have been 
but a half of what we have here ſet down, it 
we had made our calculations of the diame- 
ters, and not of the amplitudes of the veſlels: 
And or are the diameters which are primary 
meaſured. | | 

17. No body will blame me that I have, in 
confirmation of this doctrine, choſen to give 
other people's experiments rather than my own. 
Thoſe are liable to no objections: The au- 
thors of them could have no prepoſſeſſions in 
favour of a ſcheme they were not appriſed ot; 
which I acknowledge would be much more er- 
ceptionable, had I tounded it only on my own 
obſeryations, 
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In the firſt place, I have ſet down ſome mea- 
ſures, taken with all the care imaginable from 
the anatomical tables of Euftachio z who, of 
all the anatomiſts, ſeems to have ſtudied, with 
the greateſt accuracy, the ſymmetry of the 
human body, and the juſt proportions of all 
its parts. However, that I may not conceal 
any the leaſt material circumſtance from you, 
[ muſt acknowledge, that, in comparing the 
zorta with the iliacs, I took it where it appears 
ſmalleſt in his figures, which is a little below 
the emulgents: Which trunk, beſide the 
iliacs, gives off other arteries, as ſome of the 
lumbars, the inferior meſenteric, and the ſacra. 
But theſe, when taken in too, are not really of 
ſuch confideration as much to diſturb or alter 
our calculations. | 

18. 'Then follow ſome meaſures taken from 
Profeſſor Ruyſch's figures. His ſingular art in 
injecting the veſſels, and the great pains he 
took to have them accurately delineated, every 
body knows. 

But fince, whatever Euſtachio and Ruyſch 
took, it muſt have been impoſſible to ſhun 
fome ſmall deviations from nature, both in 
painting and graving their tables, (as we 
find ſome variations in the fame figures re- 
peated in different tables of Euſtachio), and 
that we like ways may not have meaſured them 
with abſolute and perfect exactneſs, you will 
not wonder that they do not preciſely coincide 
with the numbers of the theory. However, 


this ſtill comes out as a medium between them. 
19. The experiments we have borrowed 
b | 13 ; from 
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from the ingenious Dr Keill are liable to none 
of the inconveniencies of painting. He mex 
ſured the veſſels themſelves; and therefore! 
have adopted all his meaſures: Only ſome few 
I have omitted, which, for their being taken 
from too minute veſſels, could not be much 
relied on; and two or three more, which, by 
ttanſgreſſing the neceſſary laws of ramiſica- 
tions, as omitting a branch or two, or exhis 
biting a branch, greater than its furniſhing 
trunk, diſcover ſome miſtake to have crept 
into theſe obſervations. On which account, 
and for other like reaſons, I have neglected moſt 
of the ordinary anatomical figures: However, 
even ſome of theſe I have now likewiſe added, 
under the title of Mzrſcellany obſervations; 
though I do not pretend to lay fo much ſtreſs 
on them, as upon the other experiments I had 
firſt taken in, eſpecially thoſe of Keill and Eu- 
ſtachio. | 

20. That I might not ſeem to have negled- 
ed ſuch meaſures myſelf, for the greater con- 
firmation of the reſt, if any thing of mine 
could add to their authority, [hind added ſome 
of my obſervations too. And, being unwilling 
to omit any thing of this kind, in tranſcribing 
this paper, I have inſerted two or three that the 
induſtrious Dr Nichols has now furniſhed us; 
who, 1 find, has been at more than ordinary 
pains in ſurveying the veſſels both of animals 
and vegetables. 

21. And now follows the collection I pro- 
miled of the experiments themſelves, ſhewing 
the proportions of the trunks to their branch. 
es in the arterial ſyſtem of the human bod). 


22. U 


4 


22. 
few 0 
the ex 
ny CC 
of thc 
EXCCc 
or n 
with 
about 
nd e 
of the 
thoſe 
perim 


The 


cribing 
hat the 
ed us; 
rdinar 
nimals 


I pro» 
hewing 
Yrancits 
body. 


22. U 


AND OBSERVATIONS. 125 


22. In this collection there are indeed but 
few obſervations which perfectly jump with 
the exact proportions of the theory: But ma- 
ny come very near them; and the numbers 
of thoſe coming ſhort of it, and of thoſe that 
exceed it, are nearly equal. And the common 
or middle exceſs or defect, (reckoning one 
with another) is only about +; part. Nay, in 
about ninety obſervations, from the exceſſes 
nd defects balancing one another, the ſizes 
of the branches determined by our rules, and 
thoſe found out by the moſt carefully made ex- 
periments, come out almoſt exactly the ſame. 
The odds being about 4,1, or e part; a 
quantity in ſuch a caſe to be eſteemed as no- 
thing. A ſurpriſing coincidence ! and which, 
before trial, we durſt not in ſuch difficult and 
precarious meaſures have expected or promiſed 


upon. 


23. Seeing then thoſe obſervations quadrate 
ſo nicely to theory, even more exactly than 
the moſt ſcrupulous would have required, I 
muſt acknowledge the very ſenſible pleaſure I 
had in perceiving this beautiful harmony; and 
that l was exccedingly delighted to find (as TI 
wiſhed and expected) the arteries of the hu- 
man body to be diſtributed and divaricated in 
ſuch a manner, both in thew poſition and 
wideneſs, that the celerity of the blood flow- 
ing through them may be preſerved in a given 
proportion to their diameters; and the 2 
or nearly the ſame degree of heat generated 
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by attrition, continued along the whole arterial 
ſyſtem. | C 


24. To obviate ſome difficulties that might 
be ſtarted againſt us, we muſt obſerve, that, 
for the eaſier reception of the blood, the art 
is always a little wider in its riſe from the trunk, 
from whence it converges in a conical form: 
And that arteries, conſidered as trunks, 
Juſt before they ſplit into branches, muſt be 
widened a little for the more convenient diya- 
rication. So that, if an artery, from the be- 
ginning of its rife to its ramification into bran- 
ches, happen to be very ſhort, it will commonly 
be found wider, and have a greater proportion 
to its branches than our theory would require. 

Thus, tor example, the great trunk of the 
right ſubclavian, before it divides into the ca- 
Totid and axillary, is ſometimes longer, and 
ſometimes ſhorter. In the firſt caſe, as in Eu- 
ſtachio's Tab. XVI. Fig. 1. or Ruyſch's Epiſt. 
Prob! III. Tab. III. Fig. 2. it almoſt coincides 
with the beory. In the ſecond caſe, as in 
Ruyſch's ibid. Fig. 3 and Cowper s Anat. hum. 
bod. Append. Tab III. it differs fo far from 
our rules, 28 even to be much larger than the 
conjoined branches which ariſe from it. Thus 
too, the great trunk of the aorta being ver 
ſhort, and alfo curvated, is found to have 2 
greater ratio to its primary branches, than o 
therwiſe we ſhould have bad reaſon to expect: 
And fo it ſeems Valſalva * reckoned it * 
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fort of ſinus. In which, and other like caſes, 
though, we allow the blood to have a flow courſe 
through the trunks, we need not be appre- 
hen ſive of any loſs or deeay of heat in ſuch ſhort 
intervals: Which too may ſocn be ſufficiently 
compenſated by the ſubſequent more regu- 
larly adjuſted arteries ; eſpecially that the 
ſmaller veſſels do frequently, by inoſculations, 
communicate one with another; and fo, be- 
ſide other uſes, help to maintain a due and 
regular balance of the velocity of the circula- 
ting fluids. | 


25. And, on the other hand, for the like rea- 
ſons, we need not be afraid of the heat being 
too much increaſed, though it ſhould move 
ſomething faſter in the end, than in the begin- 
Ming of the long converging arterial trunks, as in 
the carotids or iliacs; which run a good ſpace 


before their divarication, without emitting any 
conſiderable branches. 


26. Contrary to what I alledged of the larger 
branches riſing more directly, and the ſmall 
ones obliquely to the courſe ot the blood, it will 
be ſaid that ſome, even pretty large veſſels, 
riſe at an acute angle from their trunks in a 
retrograde way; {ſuch as the umbilical arterics 
in a foetus, or the epigaſtrics from the external 
iliacs. This I acknowledge one will be ready 
to think from inſpecting the figures in the 
common anatomical tables. But every body 


that is acquainted with diſſections, muſt have 
obſerved, that theſe tables, either for the con- 
renience of diſſecting or painting, or even 

ſome- 
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ſometimes, by the careleſſneſs of the authors, 
do very often exhibit things far out of their na. 
tural fituation. And, in this particular caſe 
before us, if we look into the book of nature 
itſelf, and examine things as the great Author 
thereof has deſigned them, we ſhalt find, that, 
though. ſuch veſſels do carry the blood in a 
— directly contrary to its flux in the trunks, 
yet their riſe is much in the ſame angle with 
others of the like ſize. Thus the epigaſtric ar- 
tery, inſtead of riſing at an acute angle, from the 
outer ſide of the external iliac, as Veſalins and 
the ordinary tables repreſent it, does really ſpring 
from the inner fide of that artery (as in 
Cowper's delineation, ibid.) at an angle nearly 
a right one, but ſomewhat obtuſe 3 and then 
forming an arch, climbs upwards, carrying the 
blood in a courſe retrograde to what it was in 
before; which Euſtachio “ alone has taken care 
juſtly to repreſent, as he is the anatomiſt in 
the world who has moſt carefully ſtudied to ex- 
hibit all the parts undiſturbed, and in their due 
and regular poſture. 


It remains now to apply our rule. of the ra- 
mification of veflels to ſome other purpoſes in 
the animal oeconomy; and to confider this 
doctrine with reſpect to different animals; 
and to inquire what alterations of heat, if a- 
ny, their difference of magnitude will pro- 
duce; How it may be influenced by any other 

changes, 


Tab. Anat, Tab. XIII, XIV. Fig. 1. Tab. XXY. 
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changes, whether in the folids or fluids, as by 
the non-naturals, age, ſex, &c. But all this 
would be difficult to abridge; and to tranſcribe 
all, would carry me far beyond the bounds I 
had fixed to myſelf at this time. | 


XII. An 1 concerning the Motions of cur 
eyes ; by WILLIAM PoR TERFIELD, M. D. 
Fe lu of the College of Phyſicians at Edin- 
burgh. | 


P A A T 1 | 
Or THEII EXTERNAL MoTlIONS. 


THE motions of the eye are either external 
or internal. I call external, thoſe mo- 
tions performed by its four ftraight and two o- 
blique muſeles, whereby the whole globe of the 
eye changes its fituation or direction. And, by 
its internal motions, I underſtand thoſe motions 
which only happen to fome of its internal parts, 
fuch as the cryſtalline and-iris, or to the whole 
eye, when it changes its ſpherical figure, and 
becomes oblong or flat. 

In this paper I ſhall only treat of its exter- 
nal motions, reſerving the internal motions for 
the far more fertile ſubject of another eſſay, 
which I intend to fend you hereafter, if I find 
that your readers have any reliſh for ſuch in- 
quiries. 

The ſpherical figure. of our eyes, and their 
toole connection to the edge of the orbit by 
the Funica confunftiva, which is ſoft, flexible, 

| and 
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and yielding, does excellently diſpoſe them to 
be moved this or the other way, according to 
the ſituation of the object we would view. 
This membrane is from its ſituation alſo called 
adnata. It takes its origin from the periofle. 
um all round the edge of the orbit, and is ex- 
tended over the whole fore part of the globe, 
till its termination in the edge of the ſclerotis, 
where it joins the cornea. It is called con- 
junctiva, — its office, quia oculum cum capite 
conjungit. 

This membrane is covered externally with 
another membrane : For, as is known to ana- 
tomiſts, the internal membrane of the eye-lids, 
at the edge of the orbit, is turned forwards up- 
on the outward face of the eye, and is co- 
extended over it with the tunica: conj unctiva, to 
which it is adherent. 

- 'Theſe two membranes, becauſe of their 
_ cloſe union, appear to be only one, and are 
generally deſcribed as ſuch under the name of 
membrana albuginea, ſo called, becauſe they 
form the white of the eye, though in fact they 
are diſtinct membranes, eafily to be ſeparated; 
the one a continuation of the perioſteum, li- 
ning the orbits internally, and the other of the 
inner membrane of the eye-lids. Theſe mem- 
branes, eſpecially the external, are fo full of 
blood-vefſels, and fo laxly extended, that in 
violent ophthalmia's the white of the eye is 
ſometimes ſwelled ſo exceſſively, as to cover al! 
the cornea, which I here take notice of, be- 
cauſe it is ready not only to ſurprize, but to 
impoſe upon the unwary or ——— — 
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culiſt, as if it were an incurable excreſcence of 
the cornea itſelf. | 

Beſides theſe two membranes, the fore part 
of the globe is covered all over externally with 
a very thin tranſparent aponeuroſe or ſurpeau, 
which not only covers the membrane which it 
has from the eye-lids, but likewiſe is extended 
beyond it over the cornea itſelf. The phly- 
Qtaenae, which are ſmall tranſparent veficles 
full of clear water, and which are frequently 
obſerved upon the ſurface of the cornea itſelf, 
as well as upon the white of the eye, and even 
ſometimes have their centre in ſome part of 
that circle of the cornea, where it joins the 
ſelerotis, and by that means occupy at the ſame 
time both a part of the white of the eye, and a 
part of the ccrnea, are, amongſt other things 
that might be advanced, a convincing proof of 
the exiſtence of this ſurpeau, and of its exten- 
ſion over the whole cornea. 

It is by theſe membranes that the eye is 
connected to the edge of the orbit, which, be- 
ing ſoft and flexible, they do in ſuch a manner, 
as not in the leaſt to impede its neceſſary motions. 
And beſides, there is a great deal of fat placed 
all round the globe, betwixt it and the orbit, 
which lubricates and ſoftens the eye, and renders 
its motions more eaſy. | | 

Now, the external motions of the eye are, 
as we before hinted, performed by means - of 
fix muſcles, whereof four are ſtraight, and two 
oblique. Gabriel Fallopius (in his 0b/ervationes 
anatomicæ) is among the firſt that has given 
us a genuine deſcription of the muſcles of the 
eye: For before him not only Galen but 1 

us 
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lius himſelf has groſsly erred in the deſcriptia 
of the oblique muſcles, and in aſſigning ſeven 
muſcles to the human eye; on which account 
Realdus Columbus { de re anatom. lib, 5. c. 8. 
does indeed juſtly reprehend them, though, x 
the ſame time, he commits no leſs an error him. 
ſelf, not only in ſuppoſing that the obliguus infe. 
rior begins and ends in the cornea of the eye, but 
alſo in, imagining, contrary to what Galen and 
Veſalius teach, that the obliguns ſuperiar belongs 

to the eye-lids, , y 
The firſt of the four ſtraight muſcles is {- 
tuated upon the ſuperior part of the globe up- 
on which it lies. It pulleth up the eye when 
we look up, and is therefore called attollens et 
ſuperbus, it being one of the chief marks of a 
haughty diſpoſition to look high; wherefore 
its oppoſite mulcle is called humilis. But Cafle- 
rius Placentinus thinks the motion of the up- 
per _ denotes theſe diſpoſitions more 
ſignificantly ; for, ſays be, (lib. 5. cap. 18. 
„Qui enim hanc elatam habent” (ipeaking of 
the upper eye-lids) © ſuperbi et feroces ſunt ; qui 
c vero depreſſam ac dimidium fere oculum clau- 
t dentem, ita ut terram adſpicere videantur, hu- 
miles et mites ſunt.” For which-reaſon Willis 
(in his anima brutorum, cap..1 5.) chuſes rather 
to call them © pii aut devoti: Quia in preca- 
s ticne intenſa, ſays he, © oculum valde attcl- 
« Junt 3 quare hypocritis, qui ſanctitatis ſpeciem 
« aſfectant, in more ct, oculum ita evolyere, ut 
t albo fere tantum conſpecto pupilla oecultetur,” 
Ihe ſecond, as before hinted, is directly op- 
poſite to the attollens, and is ſituated upon 
the under part of the eye which it pulls 
COWN 
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1ption WM down, and is therefore called deprimens or 
z feven bumilis. | 
CCount The third and fourth are towards the ſides of 
c. 8.) che eye, and draw it towards the noſe, or from 
agh,a Wl it towards the little angle. That which draws 
r him. it towards the noſe is called abdufor or bibits- 
's infe- ¶ rivs, becauſe, in drinking, the eyes are turned 
ye, but MW inwards to the great angle for viewing the 
en and Wl drink. That which pulls it from the note to- 
xelongs WM wards the little angle, is called abductor, or 
indignabundus, becauſe it is made uſe of in 
3 18 fl. WF thoſe lateral or ſquint views that denote a ſcorn- 
be up-: ful reſentment. 
e when All theſe four muſcles ariſe from the circum- 
lens t ference of the hole in the bottom of the orbit, 


ks of 2 Wl through which the optic nerves paſs ; and, ad- 
erefore MW vancing by the four cardinal parts of the eye, 
| Cafle- Wh terminate by the four broad thin tendons in the 
the up: iclerotis. ; 

$ more Theſe tendons form a large aponeuroſe, 
p. 18.) . which is ſpread over the outward face of the 
king ol WM eye under the conjunctiva, to which it alſo 
nt; qu adheres, and terminates at the edge of the ſcle- 
m clau - rotis, where it forms the cornea. Columbus 
tur, hu: pretends to be the firſt diſcoverer of this tuni- 


Wills cle, to which he has given no name. Hence 
s rather WE it is frequently named tuntca innominata Co- 
| preca- lub, tho' unjuſtly, becauſe it was known to 
le attcl» WW Galen, as appears from the 2d and 8th chapters 
ſpeciem ¶ of his roth book de u partium. Others there- 
Iyere, ut WE tore with better reaſon call it tunica tendinca, 
ultetur.“ WE becauſe formed of the tendons of the four 
ctly op» Wl fraight muſcles. Aquapendent is of opinion, 
ed upon I that the white of the eye has its colour from 
it pull I this membrane: But the conjunctiva, and the 

don Vol. III. * tunicle 
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tunicle which comes from the inner mem- 
brane of the eye-lids, do likewiſe concur, as 
has been demonſtrated by Plempius (Ophthal. 
mographia, lib. 1. cap. 6). 

en the four ſtraight muſcles of the eye 
act ſeparately, they pull the globe up or down, 
to or from the noſe, according to the different 
ſituation of objects we would view. But, when 
the ſuperbus and adduQtor or abductor act to- 
gether, or when the humilis and adductor or ab- 
ductor act together, they perform the oblique 
motions, which have been attributed to the ob- 
lique muſcles; and, when all four act together, 
they draw the eye inwards towards the bottom 
of the orbit, and keep it fixed in an equal ſi. 
tuation, which is therefore by phyſicians called 
its tonic motion. 

Some are likewiſe of opinion, that when all 
theſe four muſcles act together, the bulb of the 
eye is compreſſed, and its axis is lengthened, 
when objects are too near us; while others give 
them a quite contrary action. But this we on- 
ly mention by the way, reſerving it to be fur- 
har conſidered when we come to examine the 
inward motions of this organ. 

The oblique muſcles of the eye are two in 
number, whereof one is called obliquus major or 
ſuperior, the other obliguus minor or inferior; 
they receive their denomination from their ob- 
lique poſition and courſe. 

The obliguus major, becauſe of its length, is 
ſometimes called longiſſimus oculi z it ariſes from 
the edge of the hole in the bottom of the orbit 
that tranſmits the optic nerve, between the 
elevator and adductor, from whence it runs 
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obliquely to the great canthus: In the upper 
part of which, near the brink, there is a car- 
tilaginous ring or trochlea affixed to the os 
frontis, through which it paſſes its tendon; 
from whence turning backwards, it is inſerted 
into the tunica ſclerotica, towards the back part 
of the bulb of the eye, in the middle of the di- 
ſtance between the termination of the attollens 
and the optic nerve. 

This trochlea through which this muſcle paſ- 
ſes its tendon, was firſt diſcovered by the great 
Fallopius, who therefore juſtly receives the ho- 
nour due to ſuch a diſcovery; tho“ Riolanus 
does likewiſe aſcribe it- to his contemporary 
Rondeletius. From it ſometimes the muſcle re- 
ceives its name, and is called ftrochlearis: 
When it acts, it rolls the eye about its axis to- 
wards the noſe, and at the ſame time draws it 
forward, and turns its pupil downwards. 

The ſecond of theſe oblique muſcles, becauſe 
of its being the ſhorteſt muſcle ot the eye, is 
frequently deſcribed under the name of breviſſi- 
mus oculi. It takes its origin from the lower 
part of the orbit in its inſide near its edge; and 
aſcending obliquely by the outer corner of the 
eye, it is inſerted into the {cl-rotis near the im- 
plantation of the former, directly betwixt the 
abducens and optic nerve. 

The action of this muſcle is to roll the eye 
about its axis from the noſe, and at the ſame 
time to draw it forwards, and direct its pupil 
upwards. 

Theſe two oblique muſcles are by ſome cal- 
led circumagentes and amatorii (amoureux 

M2 from 
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from their actions in winding and rolling the 
eye about, which motions we call ging. But 
the French academiſt Mr Perrault { du mcude- 
ment des yeux) will not allow that the eyes 
have ever any motion round their axis, becauſe 
ke could never obferve it in the eyes of tor- 
toiſes, which have ſome fixed ſpots that may 
ſerve for rendering ſuch motions obvious; but 
chiefly becauſe he does not ſee what advantage 
we could reap therefrom. But, were nature to 
be confined and limited in her operations by our 
imperfect views of the advantages of her ac- 
tions, we fhould frequently. deny the molt evi- 
dent facts in the world. 

But that Perrault's authority may not miſ- 
lead ſuch. as have not accurately obſerved the 
origin, progreſs, and inſertion of theſe mu- 
{cles, it may be proper to obſerve, that the learn- 
ed Mr Mariotte (in his nouvelle decouverte 
touchant la vis has demonſtrated beyond diſ- 
pute, that that part of the bottom of our eyes, 
where the optic nerves enter them, is inſen- 
üble; and that the rays of light, which fall 
thereon, are entirely loſt, without giving us 
any idea of the object from whence they 
came. Now our optic nerves enter the eye, 
not in the middle oppoſite to the pupil, but a 
little on the inſide towards the noſe. Hence 
objects placed a little on the outſide of the 
optic axis, if not over large, would be al- 
together inviſible, becauſe the rays which 
come from them fall upon that inſenbble pai 
of the bottom of our eyes, at which the op- 
tic nerves enter; but, by the circumrotation 
of eur eyes round their axis, this inſenſible 
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part may be turned aſide, and the rays of light 


which would have been loſt, in falling upon it, 
may now, at leaſt in part, fall upon the ſenſible 

rt of our retinaz and therefore the object, 
which otherwiſe would have been entirely invi- 
ſible to that eye, may, at leaſt, in part, become 
viſible, which is a conſiderable advantage, as e- 
very one muſt ſee. 

Cans not ignorant that there are many who 
have denied this oblique inſertion of our o- 
ptic nerves. Willis and Briggs tell us, that 
not only in man, but alſo in dogs, cats, and 
all the more ſagacious creatures, they enter 
the globe at its axis directly oppoſite to the 
pupilla: But the labour and induſtry of later 
and more accurate anatomiſts have long ago 
freed us from this miſtake; and, though this 
obliquity is conſiderably leſs in man than in 
oxen, ſheep, ſwine, and the greateſt part of 
birds and fiſhes, yet no one, who ſhall take the 
pains to examine a human eye, can miſs obſer- 
ving it. 

here are indeed ſome cre-tures, ſuch as 
the porcupine and ſea-calf, that have the o- 
ptic nerves inferted into the axis of their 
eyes: Which fingle fact more effectually 
overturns Mariotte's hypotheſis of the choroides 
being the principal and immediate organ of 
fight, than all the ſubtile reaſoning of Mefirs 
Pecquet and Perrault, his greateſt oppoſers. 
Neither is it poſſible that this defect in our 
light, where the optic nerves enter, can a- 
riſe from the want of the choroices in this 
place, which, according to de la Hire's reaſon- 
ing againſt Mariotte (foe his diſſertation, Sur 
M 3 les 
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les differens accidens de la vite) ought to receive 
the impreſſion from the rays of light (which, 
according to him, paſs through the tranſparent 
retina, without producing viſion) and commu- 
nicate it to the retina, with that diſpoſition and 
modification which is proper for fight, juſt 
as the ſpiral lamella of the ear receives the im- 
preſſions of the air, to be communicated to the 
auditory nerve, ſor exciting in the mind the i. 
dea of ſound. For, were this true, then in theſe 
juſt now named animals, all objects would be- 
come inviſible, to which their eyes are direct 
turned, becauſe the choroides is wanting in that 
place where their image falls; whi ch being con- 
trary to experience, it remains that ſome other 
cauſe be aſſigned for that defect of our ſight 
than the want of the choroides. But, to return; 

Tho' the action of theſe two oblique muſcles 
ſeems pretty evident, there is ſcarce any part 
of the human body about which anatomiſts 
have differed more, than in afhgning them 
their proper offices The famous Mr Cowper 
is among the firſt | know- who began to reaſon 
juſtly about them. But it would take up too 
much time to enumerate and confute the ſeveral 
opinions of different authors; and therefore 
1 ſhall content myſelf,, after what has been 
already ſaid of each muſcle acting a part, to con: 
ſider what happens, when both act at the ſame 
time. 

Mr Cowper, in his Myctomia reformata, has 
well obſerved, that when any of the {traight 
muſcles act, they will rather draw the eye 
inwards, within the orbit, than turn it either 
fideways, 
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ſideways, or upwards, or downwards, were it 
not at the ſame time drawn outwards hy ſome 
equal force. Now, the above deſcribed ſitua · 
tion of theſe oblique muſcles exceltently qua- 
likes them for keeping the globe from being 
retracted, when any of its ſtraight muſcles act : 
For, by their joint contraction, they muſt pull the 
eye outward: from the bottom of the orbit, and 
keep it ſuſpended as upon an axis, for the bet- 
ter receiving the motions of the ſtraight muſcles; 
And this is what we think the principal uſe of 
its oblique muſcles, when acting together, ſee- 
ing they combine both in this, while they are 
antagoniſts to one another in their other ac» 
tons. | 

Aquapendent (in his treatiſe de culo, cap. 
xi.) obſerves, that, in the pike, the oblique 
muſcles decuſſate one another in form of a 
croſs-; and Perrault { du mouvement des yeux ) 
tells us, that they are both in the under part 
of the eye; and that becauſe, in ſuch rapaeiovs 
animals, who frequently dive in purſuit of 
their prey, they have occaſion more than o- 
thers to turn their eyes downwards. But this 
we chiefly take notice of, becauſe it may after- 
wards be of ſome uſe for determining how the 
eye changes its conformation, and adapts it- 
ſelf to the different diſtances of objects, which 
2 have aſcribed: to the action of thoſe mu- 

es. 

Cowper (in his Mystomia reſormata) quotes 
Mullinette, for deſcribing a ſevench muſcle, 
which he calls the fiſth right muſcle, whoſe 
office he confines to the motion of the tro- 
chlea, But, upon examination, no ſuch muſcle 

18 
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is to be found in the human eye; and it is poſ- 
ſible that Mullinette might be led into the miſ. 
take, by that part of the orbicularis palpebrarum, 
which adheres to the trochlea, or rather by what 
he might have obſerved in dogs, who have a 
ſmall muſcle ariſing near the origin of the - 
liguus major, and inſerting itſelf by a very flender 
tendon into the trochlea, to whoſe motions it is 
ſubſervient, as Douglas obſerves { Myographia 
comparata, cap. vis 

Beſides theſe muſcles already deſcribed, qua- 
drupeds are provided with another, commonly 
called /uſpen/orius, from its aſſigned ute in ſuſ- 
pending the eyes of ſuch animals as go much 
with their head hanging down towards the 
ground. This muſcle, among other things, 
diſcovers that Veſalius has not been altogether 
free from a fault, which he condemns very ſe- 
verely in Galen, to wit, the obtruding on us the 
organs of brutes, inſtead ot thoſe of the human 
body, which he pretends to deſcribe z for he has 
both deſcribed and painted it as belonging to 
man, in whom it is never found. 

This muſcle ariſes from the circumference 
of the hole in the bottom of the orbit through 
which the optic nerve paſſes, and goes dreck 
ly along the optic nerve, which it embraces 
and ſurrounds on all hands, and is inſerted into 
the back part of the ſclerotis, all round the 
optic nerve, betwixt it and the termination 
of the ſtraight muſcles. Fiſhes and fowls com- 
monly want this muſclc, as well as man; but 
oxen, horſe, ſheep, hogs, and, ſo far as has 
been obſerved, all quadrupeds, are provided 
therewith, though, in all, it is not of the fame 
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ſtruclure being ſometimes compoſed of two, 
three, or ſour diſtinct muſcles, as Aquapendent 
(de oculoy cap. xi.) obſerves. 

Aquapendent, Willis, and Briggs, with the 
greateſt part of our modern anatomiſts, are of 
opinion, that the only uſe of this mulele, is io 
draw the eye inwards, towards the bottom of 
the orbit, and to keep it ſuſpended, that, when 
the cye hangs down, as cften happens in qua- 
drupeds who gather their food from the ground, 
it may not fall too much out of the orbit, or 
by its weight ſtretch and fatigue the optic nerve 
to which it is attached. Hence they call it 
ſaſpenſor tus, as has been before obſerved. But 
this action may in part be fupplied by the ſtraight 
muſcles acting together; and, beſides, a liga- 
ment would have — ſufficient for ſuſpending 
the eye; and therefore it is probable that this 
muſele has ſome other uſe. 

Dr Tyſon, finding this muſcle in the porpeſs, 
as well as in quadrupeds, thinks its uſe is not 
to ſuſpend the bulb of the eye, but rather, * 
its equal contraction of the ſclerotis, to whic 
it is aflaxed, to render the balb of the eye more 
or leſs ſpherical, according to the different di- 
ſtances of objects, concerning which you may 
conſult his Anatomy of the porpeſs, (p. 39.) 
But it is not abſolutely certain that the figure 
of the eye can be changed by the action of 
this muſcle, and that for reaſons afterwards to 
be mentioned, when- we come to conſider its 
internal motions; and belides, the neceſſary 
change of our eyes is well provided for by an- 
other mechaniſm, as will alſo appear in its pro- 
per place. 
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I think therefore that the uſe of this muſcle 
is not only to ſuſpend the eye, and preſerve 
the optic nerve from being too much ſtretch- 
ed, but principally to aſſiſt the ſtraight muſcles 
in moving the eye, according as its different 
fibres act, e. g. when its ſuperior fibres act, 
they aſſiſt the attollens in pulling the eye up; 
when its internal fibres next the noſe act, they 
aſſiſt the adducens; and, when both together, 
or thoſe betwixt them, act, they pull the eye 
obliquely upwards towards the 2 and con- 
ſequently aſſiſt the attollens and adducens in 
their 8 action of moving the eye oblique- 
ly. Comparative anatomy makes this opinion 
very probable z for, in ſeveral animals, as we 
have before hinted, it is divided into ſeveral 
diſtinct muſcles, whereof Aquapendent has ob- 
ſerved ſometimes three, and ſometimes four, in 
the eyes of ſheep; and Douglas tells us, That 
in a dog it is divided ſometimes into four, and 
ſometimes into five, which have as many di- 
ſtinct inſertions into the ſclerotis. Mr Per- 
rault's obſervation on this muſcle does likewiſe 
very much confirm this opinion. (See his 
treatiſe, Du mouvement des yeux). His words 
tranſlared are: * in eflect we may ſay, (ſpeak- 
c jng of this muſcie), that it contributes to the 
« action of the ſtraight muſcles, according as 
te its fibres act differently, there being ſeveral 
cc creatures, ſuch as the bear, pole-cat, { POurs, 
« /a Fouine), and many others, where this 
“ muſcle is ſeparated into four, having as ma- 
« ny different inſertions, which being betwixt 
6 the inſertions of the four ſtraight muſcles, 
© may ſerve for the oblique motions of the eye, 
| | « which 
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« which in man are chiefly performed by the 
« combination or ſucceſſive action of the four 
« ſtraight muſcles.” 

Haying examined what belongs to the me- 
chaniſm of the external motions of our eyes, I 
ſhall now beg leave to add ſome reflections 
thereon, which I flatter myſelf will not be alto» 
gether unacceptable to ſome of your readers. 
And, 

I. When nature has denied the head or 
eyes we motion, it is to be obſerved that ſhe 
has with great care and induſtry provided for 
this defect. Dr Power's microſcopical obſer- 
vations furniſh us with a beautiful example of 
this: His words are: (Obſervat. 8.) „The 
« firſt eminent thing we found in the houſe- 
« tpiders were their eyes, which in ſome were 
“four, in ſome fix, and in ſome eight, ac- 
te cording to the proportion of their bulk and 
« the longity of their legs. Theſe eyes are 
« placed all in the forefront of their head, 
„(which is round and without any neck) all 
% diaphanous and tranſparent like a locket of 
« diamonds, or a ſet of round cryital-beads, 
KK . Neither wonder why Providence ſhould 
„be ſo anomalous in this animal more than 
«in any other we know of, (Argus's head 
ce being fixed to Arachne's thoulders :) For, 
« 1/7, Since they, wanting a neck, cannot 
© move their head, it is requiſite that defect 
6 ſhould be ſupplied by the multiplicity of 
« eyes. 2dly, Since they were to live by catch- 
« ing ſo nimble a prey as a fly is, ws ought 
« to ſee her every way, and to take her per 


ſaltum (as they do) without any 1 of 
« their 
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& their head to diſcover her; which motion 
* woutd have ſcarred away ſo timorous an in- 
5 ject.” 

It is therefore with good reaſon that Muffet, 
fpeaking of this Lydian ſpinſtreſs, that proud 
madam, whom, for her rivalſhip, the fable 
makes Pallas transform into a fpider, ſays of 
thoſe philoſophers that held them blind, “ Sane 
e ceecutiunt illi ſummo meridie, qui videre ip- 
<« ſas non vident neque intelligunt:“ Which he 
might have ſaid with far better reaſon, if his eyes 
had been but aſſiſted with one of our common 
microſcopes. | 

To this purpoſe alfo belongs the ſurpriſingly 
beautiful and curious mechaniſm obſervable in 
the 1mmoveable eyes of flies, waſps, &c. 
they nearly reſemble two protuberant hemi- 
ſpheres, each conſiſting of a prodigious num- 
ber of other little ſegments of a Whine ; all 
which ſegments are perforated by a hole which 
may be called their pupil, in which this is te- 
markable, that every foramen or pupil is of a 
lenticular nature, ſo that we ſee objects through 
them topſy-turvy, as throngh ſo many convex 
glaſſes; yea they become a ſmall telcſcope, 
when there is a due focal diſtance between 
them and the lens of the microſcope Leuwen- 
hoeck's obſervations make it probable that eve- 
ry lens of the cornea ſupplies the place of the 
cryſtalline humour, which feems to be want- 
ing in thoſe creatures, and that each has a di- 
ſtinct branch of the optic nerve anſwering to 
it, upon which the images are painted; ſo that 
as moſt animals are binocular, and fpiders for 
the moſt part octonocular, fo flies, &c. * 
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multocular, having, in effect, rr as 
there are perforations in the cornea, By which 
means, as other creatures, but with two eyes, 
are obliged, by the contraction of the muſcles 
above deſcribed, to turn their eyes to objects, 
theſe have ſome or other of their pupils always 
ready placed towards objects nearly all round 
them; hence they are fo far from being de- 
nied any benefit of this noble and moſt neceſ- 
ary ſenſe of ſight, that they have probably 
more of it than other creatures, anſwering to 
their neceſſuies and way of living. And thus 
provident nature has with great ãnduſtry and 
art provided for the immobility of the head and 
eyes. | 
l. As in man and moſt other creatures, the 
eyes are ſituated in the head, becauſe, amongſt 
other reaſons, it is the moſt convenient place 
of their defence and ſecurity, being compoſe 
of hard bones, wherein are formed two large 
ſtrong finuſes or ſockets, commonly called 
orbits, for the convenient lodging of theſe 
tender organs, and ning them againſt ex- 
ternal injuries; ſo. in thoſe creatures, whoſe 
head, like their eyes and the . reſt: of their bo- 
dy, is ſoft and without bones, nature , hath 
provided - for this neceſſary and tender organ 
a wonderful kind of guard, by enduing the 
creature with a faculty of withdrawing its eyes 
into its head, and lodging them. in the ſame 
lakety with its body. We have a very beauti- 
tul example of this in ſnails, whoſe eyes are 
lodged in their four horns, like atramentous 
pots, one at the end of each horn, which 
they can retract at pleaſure when in any dan- 
Vox * III. N Ser. 
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ger. I know the learned Perrault (in his mecha. 
nique des animaux) ſeems to doubt of ſnails ha. 
ving eyes: And Dr Brown ranks this conceit 
of the eyes of ſnails amongſt the vulgar errors of 
the multitude ; but a good microſcope would 
ſoon have ſhewn him his own error. "Thoſe that 
defire further ſatisfaction in this particular, ma 
conſult Dr Power's obſervations, and Lifter d 

Cochleis & Limacibus, 
If it ſhould be here aſked, Whence it is that 
fiſhes, whoſe eyes are not guarded and defended 
by eye-lids, ſhould not alſo have a power of re- 
tracting their eyes for their defence and ſecurity! 
To which ply ay That, if we reflect on the 
hardneſs of the cornea, which, in. all animals 
that want eye-lids, exactly reſembles the hom 
of a lanthron, and therefore is not to be hurt by 
ſuch particles as their eyes are commonly expo- 
ſed to, we muſt fee that ſuch a mechaniſm would 
have been uſeleſs : And beſide, in ſome cruſta: 
ceous animals, whoſe occaſions and manner of 
living, perhaps, expoſe their eyes to greater 
dangers and inconveniencies, their eyes are well 
ſecured by deep ſinuſes, into which, as into a fate 
chamber, they can retract their eyes upon the 
approach of any danger, as has been well obſer- 
ved by Fabricius ab Aquapendente (in his tres 

tiſe de Oculo, cap. 14). 
Something of a mechaniſm fimilar to this 
has alſo been thought to obtain in the eyes d 
moles, which are not blind, as Ariſtotle, Pl. 
ny, Severinus, &c. would perſuade us; but, 
being provided with little black eyes, about the 
bigneſs of a ſmall pin-head, in which not * 
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the aqueous, vitreous, and cryſtalline humors, 
but alſo the ligamentum ciliare, copped or co- 
nical cornea, with the round pupil and optic 
nerve, have been manifeſtly diſcerned, they 
muſt neceſſarily ſerve to guide and ſecure it, 
when it chances to be above ground. But, be- 
cauſe this animal lives moſt under ground, 
which it digs and penetrates, it was neceſſary 
their eyes ſhould be well guarded and defended 
againſt the many dangers and inconveniencies 
to which their manner of living expoſes them 
and this is the reaſon why their eyes are ſo 
ſmall, and that they are ſituated ſo far in the 
head, and covered fo ſtrongly with hair, that 
they can be of no ſervice to them, unleſs they 
be poſſeſſed of a power of protruding and re- 
tracting them at pleaſure, more or leſs as they 
have more er leſs occaſion to uſe or guard their 
eyes, as has been obſerved by Borrichius, Epiſt. 
Bartholin. 92. cent. iv. Mr Derham's Phyſico- 
theology, book iv. chap. 2. &c. 

III. The third and laſt reflection we ſhall 
make upon the motion of our eyes, is what 
regards a problem which has very much per- 
plexed both phyſicians and philoſophers, viz. 
_ is the cauſe of the uniform motion of both 
eyes 

In ſome creatures, ſuch as fiſhes, birds; and, 
among quadrupeds, the hare, camelion, &c. 
the * are moved differently, the one towards 
one object, and the other towards another: But 
in man, ſheep, oxen, and dogs, the motions 
ae ſo uniform, that they never fail to turn both 
towards the ſame place. Hence, in operations 
upon the eye, that require it to be kept immove- 

N 2 able 
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able for ſome time, it is neceſſary to tie up 
the ſound eye with compreſs and bandage, by 
which means the other is eaſier kept fixed and 
immoveable. 

' The final cauſe of this uniform motion of our 
eyes is, | 

1. That the fight may be thence rendered 
more ſtrong and perfect; for ſince each eye a- 
part impreſſes the mind with an idea of the 
{ame object, the impreſſion mvſt be more ſtrong 
and lively when both eyes concur, than when 
only one; and (conſequently the mind muſt re- 
ceive a more ſtrong, lively, and perfect idea of 
the object in view, as is agreeable to experi- 
ence: And that both may concur, it is nece{- 
ſary they move uniformly; for, though the re- 
tina, or immediate organ of vifion, be expanded 
upon the whole bottom of the eye as far as 
the ligamentum ciliare, yet nothing is diſtinctu 
and clearly ſeen but ad be the eye is directed 
to. Thus, in viewing any word, ſuch as M- 
DICINE, if the eye be directed to the firſt let- 
ter M, and keep itſelf fixed thereon for obſer- 
ving it accurately, the other letters will not then 
appear clear or diſtinct, becauſe the ſeveral pen- 
cils of rays that come therefrom fall too ob- 
w on the cryſtalline and other humors 
of the eye, to be accurately collected in ſo ma- 
ny diſtin points of the retina; and chieſly 
becauſe of a certain degree of hardneſs, callo- 
ſity, or inſenſibility, that obtains in all parts of 
the retina, excepting towards the axis of the 
eye, directly oppoſite to the pupil Hence it 


is, that to view eny object, and thence to re- 
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it is always neceſſary we turn our eyes directly 
towards it, that its picture my fall preciſely 
upon this moſt delicate and ſenſible part of the 
organ, which is naturally in the axis of the 
eye. But if this moſt ſenſible and delicate 
part happen, from a fault in the firſt confor- 
mation, or from any other cauſe, not to be in 
the optic axis, but a little off at a ſide, then, 
to ſee an object clearly, the eye muſt not be 
directed towards it, but a little to a fide, that 
its picture may fall on this moſt ſenſible part of 
the organ: And this may be one cauſe of ſquint- 
ing, which, as is eaſy to ſee, mult be altogether 
incurable, 

Now, though it is certain that only a very 
ſmall part of any object can at once be clearly 
and diſtinctly ſeen, namely, that whoſe image 
on the retina is in the axis of the eye; and 
that the other parts of the object, which have 
their images painted at fome diſtance from this 
lame axis, are but faintly and obſcurely per- 
ceived, yet we are ſeldom fen{ible of this de- 
tect; and, in viewing any large body, we 
are ready to imagine that we ſce at the ſame time 
all its parts equally diſtinct and clear: But this 
is a vulgar error, and we are led into it from 
the quick and almoſt continual motion of the 
eye, whereby it is ſucceſſively directed towards 
all the parts of the object in an inſtant of 
time; for it is certain, that the ideas of ob- 
jects, which we receive by fight, do not pre- 
lently periſh, but are of a laſting nature, as 
appears from what happens when a coat of 
fre is nimbly moved abou: in the circumfe- 
rence of a circle, which makes the whole cir- 
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cumference appear like a circle of fire; be- 
caule the idea of the coal, excited in the mind 
by the rays of light, are of à laſting nature, 
and continue till the coal of fire, in going 
round, return to its former place; and there- 
fore, if our eye takes no longer time to direct 
elf ſucceſhvely to all the ſmall parts of an 
object, than what the coal of fire takes to go 
round, the mind will diſtinctly perceive all thoſe 
parts, without being ſenſible of any defect 
or inſenſibility in any part of the retina, be- 
cauſe the idea of one part continues, till, by the 
motion of the eye, the image of the other 
parts be ſucceſſively received upon the ſame 
moſt ſenſible part of the retina: And this is 
the reaſon why the globe of the eye moves ſo 
quickly, and that its muſcles have fuch a quan- 


tity of nerves to perform their motions. But! 


o on. 

9 2. A ſecond advantage we reap from the u- 
niform motions of our eyes, which is yet more 
conſiderable than the former, conſiſts in our be- 
ing thereby enabled to judge with more certainty 
of the diſtance of objects. 

There are ſix means which concur for our 
judging of the diſtance of objects, of all which 
the moſt univerſal, and frequently the molt 
fure, is the angle which the rays of light 
make at the object in coming thence to our 


eyes. When this angle is very great, we ſee 


the object very near; and, on the contrary, 
when it is very ſmall, we ſee it at a great di- 
ſtance z and the change which happens in the 
ſituation of our eyes, according to the change 
of this angle, is a mean which our mind 

makes 
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makes uſe of for judging of the diſtances and 
proximity of objects. To be perſuaded of 
the truth of this, ſuſpend: by a thread a ring, 
ſo as its fide may be towards you, and its hole 
look right and ſeft, and taking a ſmall rod, 
crooked at the end, in your hand, retire from 
the ring two or three paces, and having with 
one hand covered one of your eyes, endea- 
your with the other to paſs the crooked end 
of your rod through the ring. This appears ve- 
ry eaſy, and yet, upon trial, perhaps once in 
a hundred times you ſhall not ſucceed, eſpeci- 
ally if you move the rod a little quickly. This 
ſurpriſing difteulty, which is found in paſſing 
the rod, ariſes, becauſe, when one eye is ſhut, 
the angle which the” rays of light make at 
the object, in coming thence to both eyes, is 
not known; for, in any triangle to know the 
bigneſs of an angle, it is not ſufficient to know 
the length of the baſe ſubtending that angle, 
and the magnitude of the angle which one of 
its ſides make with that baſe, as is known to 
mathematicians, but it is alſo neceſſary to know 
the other angle which the other fide makes 
with the baſe: But this can never be known 
but in opening both eyes, and directing them 
to the object; and therefore the mind can ne- 
ver make uſe of its natural geometry, tor judging 
of the diſtance of the ring, when one of the 
eyes is ſhut. 

From this we may ſee the uſe of having two 
eyes placed at a certain diſtance from one ano- 
ther; for, by uſe, we get a habit of judging of 
the diſtance of objects by the direction of the 
axes, which is ſenſible to us, becauſe it de- 

pends 
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N on the motion of the eye that we fee|, 
ut other creatures that look differently with 


their eyes, as fiſhes, fowls, the hare, came. 


hon, &c. cannot judge of the diſtance of ob. 
jects from this angle, and therefore muſt he 
more liable to miſtakes than we are; yet nature 
| has provided them with two eyes, that their 
ſight might not be too much limited, but that 
they might ſee objects equally well on both 
ſides, and thereby be better enabled to ſeek 
their food, and avoid dangers : Whence it is, 
that in ſome animals they are ſeated fo a 
to ſee behind them, as well as on cach fide. 
We have a very remarkable example of this in 
hares and conies, whoſe eyes are very protube: 
rant, and placed ſo much towards the ſides of 
their head, that their two eyes take in nearly a 
whole ſphere; whereas, in dogs, that purſue 
them, the eyes are ſet more forward in the head 
to look that way more than backward. 

From this alſo we may ſee, why we err ſo 
frequently in the judgments we 3 of the 
magnitude of objects ſeen only with one eye: 
For, ſince we judge not of the extenſion or mag- 
nitude from the apparent magnitude alone, but 
alſo from the apparent diſtance, it follows, 
that objects ſeen with one eye muſt appear 
ſmaller or greater, as they are imagincd nearer 
or further off. Thus, a planet viewed with a 
teleſcope, ſometimes is judged near the eye 
glaſs; and therefore appears very ſmall, while 
to others it appears very great, becauſe ima- 
gined a good way beyond the objective. The 
lame thing happens in viewing one's ſelf in a 
great concave mirror not too far off; when the 
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ane eye is ſhut, the face does not appear very 
ig. becauſe it is imagined at no greater diſtance 

than the ſurface of the mirror ; but to both 
eres it appears a great deal bigger, becauſe it 
is then imagined much farther off, as has been 
obſerved by Mr Mariotte (Traite des couleurs). 

It being therefore manifeſt, that the diſpoſi- 
ton of our eyes, whach always accompanies. 
the angle formed of the viſual rays that flow 
to both pupils, and that cut one another in that; 
point of the object on which our eyes are fix - 
ed, is one of the beſt and moſt univerſal means 
we have for judging of the diſtance of objects; 
it needs be no —— that in very great di- 
ſtances, where the diſtance of our eyes bears, 
no ſenſible proportion to the diſtance of the 
object, it ſhould be impaſſible for us, by this or 
my other method, to judge rightly of the di- 
ſtance, becauſe the change that happens here to 
this angle is ſo ſmall, as to be altogether inſenſi- 
ble. 

Every body muſt ſee that this angle changes 
confiderably, when an object that is only a 
ſoot from our eyes, is tranſported. to four z but- 
if from four it be tranſported to eight, the 
change is by much leſs ſenſible; if from eight 
to twelve, it is yet leſs; if from a thouſand to an 
hundred thouſand, it is ſcarce any more ſenſible, 
my, not though the diſtance be increafed from a, 
thouſand to an infinite ſpace. 

It is for this reaſon that we are ſo oſten decet+ 
red in the judgment we form of all great di- 
ſtances, and that we ſee the ſun, moon, and 
ltars, as if they were involved in the clouds, 

| though 
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though it is certain they are vaſtly beyond them, 
And, being deceived as to their diſtance, we muſt 
alſo be deceived with reſpect to their magnitude, 
Thus the moon ſeems greater than the greateſt 
ſtar, though every body knows that ſhe is vaſtly 
leſs. 'Thus the fan and moon appear not above 
a foot or two in diameter, if we truſt the teſti. 
mony of our eyes, as did Epicurus and Lucre- 
tius, who therefore imagined them no big 
than what they appeared. 'Thus alſo the ſun and 
moon appear greater when near the horizon, than 
at a greater height, becauſe, when nigh the hori- 
zon, they are judged at a 23 diſtance. 
There is yet another advantage full as conſi- 

derable as any of the former, that is thought to 
ariſe from the uniform motion of our eyes, and 
that is, the ſingle appearance of objects on with 
both eyes. | 

This indeed, at firſt view, does appear very 
probable ; for if, in looking to any object, you 
preſs one of your eyes aſide with your finger, 
and alter its lireQion, every thing will be ſeen 
double, which is a common experiment where- 
with children amuſe themſelves, being delight- 
ed with the uncommon double appearance of ob- 
jects. | 
The ſame thing alſo happens, when either of 
the eyes is, from a ſpaſm or paralyſis of any 
of its muſcles, or from any other cauſe, re- 
ſtrained from following the motions of the other. 
Thus Willis (in his Anima brutorum, cap. 15.) 
tells us of a young man, long ill of the palſy, 
who at laſt came out to ſee all things double, 


| from a ſpaſm in the adducent muſcle of his left 
Ly ee 
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them, eye, whereby its axis was turned inwards, fo that 


> muſt it could not be directed to the ſame object with 


itude, the other. 
reateſt Platerus likewiſe (in the firſt book of his Ob- 
vaſtly ſervations, P. 132.) gives us the hiſtory of a 
above boy, who, after having receiving a ſtroke on his 
 teſli- head, became paralytic in one of his ſides, 
ruere- and had his mouth diſtorted; to whom eve 
bigger thing he looked at appeared double: And tho' 
he does not attempt to account for this deprava- 
, than tion of ſight, yet it is eaſy to ſee that it could 
hori- proceed from nothing but a palſy or ſpaſm of one 
of the muſcles of one of his eyes, by which it 
was rendered incapable of following the motion 
ght to BW of the other. 
3, and Langius alſo has a very remarkable caſe to 
1 with this purpoſe, which; being a little uncommon, 
we muſt not omit. He tells us, (in the 7th E- 
r very piſtle of his firſt book), That, in a wound of 
t, you WF the eye, it happened, through neglect, to u- 
finger, nite and adhere to the under eye- lid; fo that, 


e ſeen after the cure, that eye was tied down, and 
vhere· rendered incapable of following the motions of 
light the other: This occaſioned every thing to ap- 


of ob- pear double, till the os by its frequent mo- 
tions, had at laſt ſtretched the eye- lid, to which 
her of it was adherent, and thereby recovered its for- 


ff any mer liberty of moving uniformly with the other. 
SW Multitudes of caſes of this kind might be ad- 
other. vanced, but I like not, without neceſſity, to 
. 15.) multiply examples of the ſame nature; theſe 
pally, W are ſufficient to prove, that, when our eyes are 
ouble, WI reſtrained from moving uniformly, all objects 
is left BY ate ſeen double. Neither is it to be doubted, 
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but, when the ſame phznomenon occurs in 
drunk or maniac perſons, it proceeds from the 
like cauſe : The uniform motion of our eyes re. 
quiring an eaſy and regular motion of the ſpirits, 
which frequently is wanting in ſuch caſes, 
„The fame thing does alſo happen ſome. 
times ſoon before death, when the ſpirits hare 
been worn out and exhauſted by long ficknek, 
We have a remarkable example of this in the 
Acta Hafnienſia, publiſhed by Bartholin. Olaus 
'Borrichins, there tells us (vol. 2. p. 198.) 
of a woman that had been long ill of a di- 
eaſe in her breaſt and ſpleen, to whom, two 
days before her death, all things appeared 
double. Ile indeed attributes this phznomenon 
to a change in the figure of the humors cf 
the eye, and thinks that they had acquired the 
form of a polygon, or multiplying . glaſs; 
which is a very ſtrange out of the way notion, 
and altogether improbable. The true cauſe 
thereof ſeems to have ariſen from the languid 
| irregular motion of the animal ſpirits diſquali- 
fying them from | executing the commands of 
the will, and directing both eyes to the ſame ob- 
ject. 

a For theſe, and ſuch like reaſons, it is, that 
very many, both phyſicians and philoſophers, 
have been brought to believe, that, to ſee ob- 
jects ſingle, it is abſolutely neceſſary that both 
eyes be directed to the ſame object, and that 
this is one of the final cauſes of their uniform 
motion; and yet, when the matter ſhall be du- 
ly examined, I am confident, little foundation 
will be found for any ſuch conſequence. — 
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I muſt delay entering upon this ſubject, till I 
have aſſigned what to me appears to be the true 
reaſon of this phænomenon; becauſe a principle 
or two will be there eſtabliſhed, neceſſary to be 
carried along in our thoughts throughout the 
whole of this argument. | 

Why objects ſeen with both eyes do not ap- 
pear double, is a problem that has employed 
the genius and invention of the greateſt men of 
all ages. Gaſſendus and Porta found ſuch difh- 
culty in reconciling this appearance with the or- 
dinary principles of philoſophy and optics, that 
they have been forced to ſuppoſe, that, though 
both eyes are open, yet we only ſee with one at 
2 time. But this, being ſo obviouſly contrary to 
common experience, ſerves more as an example 
to ſhew what ſurpriſing lengths fancy my car - 
ry even the greateſt men, than to ſatisfy the cu- 
nous. 

Galen imagined that this ſingle appearance 
of objects proceeds from the cloſe coalition of 
the optic nerves behind the os /phenaides, 
and ſeems to triumph in the diſcovery, as if he 
had found out a fine reaſon why our optic 
nerves are thus united, (lib. 10. 4. offic. part. 
cap. 14.) In this he is followed by a great ma- 
ny philoſophers as well as phyſicians, though 
they are much divided among themſelves in their 
manner of explaining it. Galen himſelf had 
recourſe to a communication of pores. and 
followed the doctrine of Herophilus in giving to 
eich nerve one pore, which he made to com- 
municate at the conjunction of the nerves. 
But as this communication of pores is, by our 


beſt anatomiits, now looked on as mere hypo- 
Vor. III. O . thetic, 
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theſis, that has no ſoundation in nature, ſo it 
is altogether inſufficient for ſolving the problem, 
though, in place of one pore, each nerve ſhould, 
agreeable to the more modern notion, be allow. 
cd to have as many ef them as there are nervous 
fibres, as ſome of the tollowers of Galen have 
indeed ſuppoſed. 

Our juſtly eminent Sir Iſaac Newton (in the 
N annexed to his optics) accounts for it 
thus: “ Are not the ſpecies of objects ſeen 
« with both eyes united, where the optic 
« nerves meet before they come into the 
« brain? the fibres on the right ſide of both 
« nerves uniting there, and, after union, going 
<« thence into the brain, in the nerve which 1z 
on the right ſide of the head; and the fibres 
« on the left fide of both nerves uniting in 
« the ſame place, and, after union, going 
« into the brain, in the nerve which is on 
tc the left ſide of the head; and theſe two 
« nerves meeting in the brain, in ſuch a man- 
« ner that their fibres make but one entire 
««© ſpecies or picture, half of which, on the 
« right ſide of the ſenſorium, comes from 
cc the right ſide of both eyes, through the 
« right ſide of both optic nerves, to the 
cc place where the nerves ' meet, and from 
cc thence on the right fide of the head, into the 
cc brain; and the other half, on the left fide ot 
<« the ſenſorium, comes in like manner from 
& the left ſide of both eyes.” 

This is indeed the moſt beautiful and in- 
genious explication of the manner how an ob- 
ject appears ſingle from the coalition of the 
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der it ſtill more probable, the fame great man 
obſerves, ** 'I hat the optic nerves of ſuch ani- 
« mals as look the ſame way with both eyes 
« (as of men, ſheep, dogs, oxen, &c ) meet 
« before they come into the brain; but the op« 
« tic nerves of ſuch animals as do not look the 
« ſame way with both eyes {as of fiſhes, and of 
« the chamelion) do not meet.” 'Theſe reaſons 
do indeed render his hypotheſis very probable z 
yet there are others ſo demonſtrative of the con- 
trary, that it is not to be doubted, but, had they 
been known to Newton, he had retracted his 
opinion, eſpecially ſince the thing admits of an 
eaſy ſolution, without any ſuch ſuppoſition : For, 
Although the optic nerves are united at 
the ſella turcica, * this happens without 
any confuſion or decuſſation of their fibres. 
It is indeed true, that their conjunction is ſo 
cloſe, that their ſubſtances ſeem to be con- 
founded, yet there are ſeveral obſervations 
which prove that they are united only by a 
cloſe conjunction, without any decuſſation, 
interſection, mixture, or confuſion of ſubſtance, 
of which I ſhall only mention two; the one is 
from the accurate and faithful anatomiſt Veſa- 
lius, His words are: * Porro, its qui de con- 
greſſu hoc meatuque acriter citra partium in- 
ſpectionem indies altercantur, non gravabor 
duo. quae in congreſſu animadvertt, hic adji- 
© cere, quo et hinc ſuarum nugarum habeant 
* argumenta. Patavii itaque adoleſcens ſuſpen- 
* dio necatus, publicae ſectioni adhibitus fuit, 
* cut ante annum dexter oculus a carnifice erutus 
© fuerat: Deinde mulier, eodem ſupplicio af- 
* tecta, nobis obtigit, cui dexter quoque oculus 
| O 2 « ab 
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cc ah ineunte acetate emarcuerat, ſiniſtro interim 
e integerrimo. Mulieri dexter nervus toto pro- 
ce greſſu longe tenuior ſiniſtro viſebatur, non ſo- 
&« lum extra calvariae cavitatem, verum in exortu 
« quoque, et in dextra congreſſus nervorum ſe. 
« de. Ac practerquam quod dexter tenuis e- 
rat, durior quoque et ner cernebatur, 
« uti ſane et in adoleſcente; ſed dexter non ad- 
© modum, neque craſhtie, neque mollitie adhuc 
« finiſtro cedebat.* (De corp. hum. fabrica, 
lib. iv. c. 4.) The other obſervation which I 
ſhall take notice of, is from Cæſalpinus, whoſe 
words, as recorded by Riolan, (Anthropograph. 
lib. iv. cap. 2.) and Diemerbroeck (Anatom. 
corp. human. lib. iii. cap. 8.) are as follows, 
« Repertus eſt aliquando in anatome alter et 
e nervis viſoriis attenuatus, alter plenus : Viſus 
„autem erat imbecillis in oculo ad quem ner- 
« Hus extenuatus ferebatur; habuit enim vul. 
nus in capite circa eandem partem; nervus 
„autem extenuatus non ad oppoſitam partem 
* procedebat, fed ad eandem flectebatur. Vitum 
c hoc eſt Piſis anno 1590. Unde omnes ſpe- 
„ Etatores argumentum 1d certum exiſtimave- 
« runt, nervos viſorios nequaquam fe interſecare, 
« ſed coire ct regredi ad candem partem.” 

From theſe and ſuch like obſervations, it 
plainly follows, That our optic nerves do not 
interſect each other, nor mix and confound their 
ſubſtances, but are only united by a cloſe co- 
heſion, contrary to what the opinion of New: 
ton and the Galeniſts ſuppoſes. 

But this is not all; for, ſuppoſing our optic 
nerves to be united in what manner they pleaſe; 
yet that the ſingle appearance of objects 5 
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with both eyes, does not depend on this u- 


nion, ſeems evident from another obſervation 
of the ſame Veſalius, which being a little un- 
common, I ſhall alſo ſet down at length in 
the author's own words. * His ille acceſſit“ 
(ays he, ſpeaking of the former obſervations) 
« cujus nervos viſorios illo de quo hic ſermo eſt 
« congrefſuinvicem non connaſci, neque ſeſe con · 
« tingere, vidimus z fed dexter nonnihil 5a ſede, 
« qua calvariam egreſſurus fuerat, ſiniſtrorſum, 
« et finiiter nonnihil dextrorſum, reflectebatur, 
« cuaſinoncoalitus occaſione ner vi congrederen- 
« tur, verum ut commode per ſuum foramen & 
calvaria prociderent; potiſſimum quum etiam 
hoe ductu progredientes, in oculi poſterio- 
«ris ſedis medium non inſerantur. Quam ſe- 
« dvlo autem ac ſollicite ejus viri, cvi in eum 
* modum nervi dehiſcebant, familiares, num 
„ illi omnia gemina perpetuo oculis obverſa- 
rentur, interrogaverimus, neminem natur 
« operum cognitione flagrantem ambigere fat 
«{cioz at nthil aliud reſciſcere licuit, quam 
« ipſum de viſu nunquam conqueſtum fuilie, vi- 
« ſuque præſtante ſemper valuiſſe, familiaretgue 
« de viſorum duplicatione nihil unquam intellix- 
« iſe.” Seeing then that objects have appeared 
ſingle to ſuch as had their optic nerves disjoined, 
it maſt be allowed that this phænomenon depends 
on ſemething elſe than the coaleſcence or decuſ- 
lation of theſe nerves. Others therefore, laying a- 
ſide all the hypotheſes that are founded upon any 
coaleſcence, contact, or croſſing of the optic 
nerves, have ſought for the cauſe of this phæno- 
menon in a certain ſympathy betwixt them. 
To explain this ſympathy, Mr Rohault (Phyſic. 
part. 1. cap. 31.) ſuppoſes, that in each nerve 


3 there 
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there are juſt as many fibres as in the other, 
and that the correſponding fibres of both nerve 
are united in the ſame point in the ſenſorium, 
e. g. Suppoſe, as in Tab. I. Fig. 1. the nerves 
compoſed of five fibres, whoſe extremities in 
the right eye are A, B, C, D, E, and in the 
other eye, a, b, c d, e. The correſponding f. 
bres, Aa, Bb, Cc, Dd, and Fe, are ſuppoſed 
to meet in the ſenſorium 8, in the points a, 8, 
x, N 6. Hence, if both eyes are directed to , 
its image will fall on the retina at the optic 
axes, and there ſtrike the ſympathiſing fibres 
C and c; which motior being propagated to the 
lingie point of the ſenſorium , muſt ther 
make but one ſpecies or picture. In like man- 
ner, the eyes retaining the ſame direction, the 
image of the point G will fall upon the right 
fide of both eyes; and, by ſtriking the corre. 
ſpondent fibres E and e, will, in the ſenſorium, 
make but one impreſſion at «, where theſe f- 
bres terminate; and the image of the point 
H, by ſtriking the correſponding fibres A and 
a, will, in the ſenſorium, make but one im- 
preſſion at æ: And thus, though both eyes re- 
ceive the ſame impreſſions from objects, yet 
they are not ſeen double, becaufe, of theſe two 
impretFons or images, one is only formed inthe 
ſenforium. 

But neither has this hypotheſis, however ipe- 
cious, any foundation in nature, for if, with 
Des Cartes, we ſuppoſe the glandula pineati 
to be the fenforium, or chief ſeat of the ſoul, 
anatomy teaches us, that the nerves are not 
inſerted into it; and if, with Willis, we ſhould 
place the ſenſorium in the corpora ſtriata, d 
any other part of the brain, theſe being double 
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and alike on both ſides, can never make one in- 
dividual ſenſorium, in which all the correſpond- 
ing analogous nervous fibres are united. 

The judicious Dr Briggs (as may be ſeen 
at large in the Philoſophical Tranſactions, and 
in his nova viſionis theoria, annexed to his 
ophthalmographia) has invented another hypo- 
theſis for explaining this ſuppoſed ſympathy of 
our eyes, without having recourſe to any meet- 
ing, communication, or conjunction of the 
nervous fibres in the ſenforium. He ſuppoſes 
that the optic nerves conſiſt of homologous 
fibres, which have their riſe in the thalame 
nervorum opticorum, and are thence continued 
to both retinæ, and that theſe fibres have the 
ſame ſituation, diſpoſition, and tenſion in 
both eyes, e. g. he ſuppoſes that the fibres 
going to the upper part of the retinz have a 
greater degree of tenſion 3 tboſe going to the 
under part, a ſmaller degree of tenſion; and 
thoſe going to the correſponding fides, corre 
ſponding degrees of tenſion, and ſo forth ; 
and conſequently, ſays he, when an image is 
painted on the correſponding parts of each re- 
tina, the ſame effects are produced, the fame 
notice or information is carried to the tha- 
lamus, and fo imparted to the ſoul, or jud- 
ging faculty; for the homologous znd corre- 
ſponding fibres of both retinæ, upon which 
the image falls, having the ſame degree of 
tenſion, may be conceived as cords of two 
muſical in{truments in concord and uniſon, 
which, from the impreſſions of light, are put 
into the ſame vibrations; ſo that the mind can 
have but one ſenſation from the fame object, 

ſince 
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ſince the two impreſſions are reunited in one, 
by the ſimilar and like diſpoſition of the fibres 
of the two nerves, which do fo correſpond 
with each other, and which have ſuch a con- 
formity and fimilitude in their vibrations, that 
the ſoul cannot hinder itſelf from identifying 
the two impreſſions which it receives there 


m. 

This is the ſubſtance of Dr Brigg's hypo- 
theſis ; to confirm which, he flies to experience 
and obſervation, pretending that this variety 
of tenſion in our nervous fibres, is owing to 
their greater or leſſer flexure in the thalami, 
which, he ſays, is manifeſt to the naked eye; 
and finding that the fibres on the inſide of 
both thalami agree in flexure, as alſo thoſe 
on the outſide, &c. he concludes that they 
agree alſo in tenſion, and conſequently ſym- 
3 by a ſimilitude in their vibrations, 

ut, unluckily for the author, this curious ob- 
ſervation of his is ſo far from confirming his 
hypotheſis, that it quite undermines it; for all 
1 — a little to a ſide of the concourſe of 
the optic axes, would then appear double, 
by being painted on diſſimilar parts of the te- 
tinæ; whereas, had he laid aſide his obſervation, 
and with Newton, Rohault, &c. contented him- 
ſelf in ſuppoſing, that the fibres on the inſide 
of one eye ſympathize with the external fibres 
of the other, his hypotheſis had not been 
chargeable with this abſurdity, though even 
then many reaſons are not wanting for rejecting 
it: As, 

1. It is a very difficult matter to conceive 
how the ſoft, tender, and delicate fibres of the 
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ratina and medullary part of the optic nerves, 
can, without breaking, ſuffer that ſtrong ten- 
fon which ſeems neceſſary to quality them for 
heing put into thoſe vibrating motions, in which 
he makes viſion to conſiſt. And it is more pro- 
bable, that the impreſſions made upon our or- 
gans produce an undulation and refluctuation 
of the ſpirits, or' of Newton's materia ſubtilis 
in the nervous fibrils, which reaching the ſen- 
ſorium, gives us the ideas of objects, than that 
theſe ideas ſhould be excited by theſe vibra- 
tions themſelves. This I might eafily evince 
from a great many arguments, which I muſt not 
now. mention, becauſe they would carry us too 
far out of our road: And eſpecially, becauſe, 
though we allow all ſenſation to proceed from 
the vibrations of our nervous fibres, yet this 
does not appear ſufficient to eſtabliſh his hypo- 
theſis: For, 

2. Suppoling all ſenſation to proceed from 


ribrations excited in the nervous fibres, and 


that theſe fibres, in the analogous and- corre» 
ſponding parts of the retinæ, have the ſame 
degree of tenſion: ex. gre Suppoſe the tention 
of the ſuperior fibres of both retinz to be the 
lame, as alſo that of the inferior ; but that the 
fibres which terminate in the ſuperior part are 
more tenſe than thoſe that go to its inferior 
part: This is what our author ſuppoſes. Now, 
according to this hypotheſis, it would follow, 
that viſion would be more clear and ſtrong when 
cauſed by rays ſtriking the upper part of the 
retina, 
inferior part, where the fibres being leſs ſtretch- 
ech mult make the vibrations more languid and 
faint 5 
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faint z and conſequently an object placed beloy 
the optic axis, by painting its image upon the 
ſuperior part of the retina, would appear more 
clear and lively than when it is placed aboye 
it : Bur this is contrary to all our experience; 
and what we have ſaid of the ſuperior and 
inferior fibres, holds equally in all the reſt; 
For viſion being every where uniform, it is 
neceſſary that the fibres, by whoſe vibrations 
it is ſuppoſed to be occaſioned, ſhould be every 
where equally ſtretched. 

3. If the concord, harmony, and equal ten- 
ſion of the analogous and correſponding ner- 
vous fibres, were the reaſon why objects ſeen 
with both eyes appear not double, it is not ea- 
ſy to conjecture, why this depravation of fight 

oes not happen oftner that it is found to do 
in practice, and eſpecially in ſuch as abound 
with ſerous and phlegmatic humors, and 
whoſe brain is moiſt and lax, and who there- 
by are diſpoſed to the gutta ſerena, or ſubject 
to convulſions and other nervous diſeaſes ; tor, 
in ſuch, the fibres of one of the optic nerves 
may eaſily happen to be relaxed, while the 
correſponding fibres of the other nerve {| 
rctain their natural tenſion; and, in particu- 
lar, why did not that woman, formerly men- 
tioned from Caeſalpinus, ſee objects double, 
ſince one of the optic nerves was found vi- 
thered-and emaciated, while the other remained 
moiſt, plump, and juicy as before ? Surely one 
would expect that this could not have happened 
in the nerves, without affecting the tention 
of their fibres, and thereby have occaſioned 


objects to appear double; yet no ſuch thing 
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happened z for every thing appeared ſingle as 
before, only the fight of the diſeaſed eye was 
more faint and obſcure than in the other: From 
which it follows, that the cauſe of this phzno- - 
menon 1s to be ſought for ſome where elſe, than 
in the ſimilar ſituation, diſpoſition, and tenſion 
of the nervous fibrillæ. 

The true cauſe why objects appear not double, 
though ſeen with both eyes, to me ſeems wholly 
to depend on the faculty we have of ſeeing 
things in the place where they are. But, to ex- 
plain and confirm this, I muſt premiſe the following 


LEMMA. 


Every point of an object appears and is ſeen 
« without the eye nearly in a ſtraight line, 
« drawn perpendicular to the retina, from 
that point of it where its image falls.” 

That this is true, we may gather from- many 
experiments. The following is very eaſy and con- 
vincing. 

Suppoſe E the globe of the eye, furniſhed 
with all its coats' and humors (See fig. 2. and 
J.) and let A be a ſmall object, ſuch as the 
head of a pin, whoſe diſtance from the eye 
muſt be greater or leſs than that at which an 
object would be moſt diſtinctly ſeen when 
viewed with the naked eye. Cloſe to the eye 
place a card, or piece of opaque paper, in 
which is a ſmall hole made with a pin, and 
ROT repreſent the card. If this hole be ſup- 
poled at x, then the ray of light Axn, fall- 
ling on the retina at n, will there paint the i- 
mage of the ſmall object A, and make it ap- 

pear 


* 
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pear in the viſual line nx A, which is perpend:. 
cular to the retina at the point n. But, if the 
card be brought lower, fo as its ſmall hole may 
be at 7, the ray of light Ar, after paſſing the 
hole, will be refracted in the eye, fo as to 
fall upon the retina at ſome other point, as n: 
For the object A being ſuppoſed at a greater 
or leſſer diſtance than that at which an object 
may be moſt diſtinctly ſeen with the naked eye, 
all its rays that paſs-the pupil, muſt be made 
to converge to a point, either before or behind 
the retina, ſuch as ; but, on the retina it- 
ſelf they muſt fall on different points, accor- 
ding to the ſituation of the hole through which 
they paſs ; for the eye does not change its con- 
formation, and adapt itſelf to the diſtance of 
an object viewed through a perforated card, 
as it always does when objects are viewed na- 
ked without any ſuch interpoſition. Now the 
object A ſeen « ho gh the hole r, does not ap- 
pear in its real place A, but at ſome other place, 
as B, v1z. in the right line mB, which is per- 
pendicular to the retina at the point m; and it 
the card be raiſed, ſo as the ray Ad may pals the 
hole at d; after refraction, it will fall upon the 
retina at i, and the object will appear nearly at 
C in the perpendicular iC. 

In like manner, if the card be pierced with 
three ſmall holes, whoſe diſtance does not en- 
ceed the diameter of the'pupil, as in d, x, and 
r, then the little object A will, at the fame 
time, be ſeen in three different places, C, 4, 
and B, and muſt therefore appear multiplied, 
according the number of holes wack . 
| vident!} 
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idently proves, that the rays that flow from 
te object through theſe holes, fall upon dif- 
ferent points of the retina z and that there are 
three lines drawn perpendicularly from theſe 
points in the retina, in each of which the object 
is diſtinctly ſeen, We might here obſerve, that 
if the object A be brought to that preciſe diſtance 
from the eye that is neceflary for uniting all its 
rays in one ſingle point of the retina, as u, then 
it will appear ſingle, though viewed through ſe- 
veral holes: And the fame thing mult happen, 
though the middle hole be covered, ſo as no rays 
fall upon the eye but what paſs at the holes d and 
r, towards the extremities of the pupil ; tor, 
theſe rays being united in the retina at n, the 
object will be ſeen in the viſual line nx A, tho? 
no rays paſs that way. From all which it is e- 
vident, that every little object, or point of an 
object, appears and is ſeen in the viſual line, drawn 
perpendicular to the retina, at that point of it 
where its image falls. 

To make this experiment with exactneſs, you 
muſt, for an object, look to a ſmall luminous 
point in a dark place, ſuch as a little hole in a 
card placed before a candle, or elſe you mutt 
look to a {mall black object placed on a white or 
luminous ſurface, as has been obſerved by Sche- 
neir, (Fundament. optic.) who has ſeveral other 
curious enough obſervations relative to this ex- 
periment. Any trials I had occaſion to make 
lucceed well enough with a pin placed before a 
well-lighted window. 

It is from this principle, that, when a man 


in the dark rubs the under part of either cor- 
Vol. III. 1 ner 
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ner of his eye with his finger, and turns his 
eye away from his finger, he will ſee, to- 
wards the oppoſite ſide of the eye, a circle 
of firey colours like thoſe in the feather of x 
acock's tail, which can ariſe from nothing 
— ſuch motions excited in the retina by the 
preſſure and motion of the finger, as at other 
times are excited there by light coming 
from the oppoſite ſide for ouy viſion, 
Whence this experiment may be of ule in di- 
ſtinguiſhing a cataract that admits of the ope- 
ration from one that is complicated with an a- 
mauroſis, or paralyſis and inſenſibility of the 
nerve : For if, in rubbing the eye in the man- 
ner juſt now mentioned, no coloured circle ap- 
pears, it is a ſign that the eye is paralytic, and 
that nothing is to be expected from the de- 
preſſion of the cataract: Whereas, on the 
contrary, the appearance of ſuch a circle plain- 
ly ſhews that the nerve is not affected, and 
conſequently that the ſucceſs of the operation 
is not to be wholly deſpaired of, even though 
the pupil ſhould be without motion: For 
ſuch an immobility of the pupil does not al- 
ways proceed from an inſenſibility of the nerve, 
but is alſo ſometimes occaſioned either by the 
reſſure of the cataract againſt the uvea, or 
y their adheſion ; neither of which are eſteem- 
ed ſufficient to render the operation always 
fruitleſs 
It is likewiſe from this principle, that an ob- 
ject ſeen through a priſm appears ſo far removed 


from its true place, and that an object ſeen 
through a polyedrum or multiplying glaſs, ap- 
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pears in ſo many places at once, and therefore 

appears as often multiphed. 5 
The ſame principle is alſo confirmed from 
the erect and natural appearance of objects, 
though their image on the retina be inverted: 
Thus (in fig. 1) H, the lower part of the ob- 
ject GH is projected on a, the upper part of 
the eye, and the higheſt part G is projected on 
the loweſt part of the eye, which makes the image 
or repreſentation ae inverted; yet, becauſe the 
point G appears without the eye in the line eG, 
and the point H in the line aH, the point 
G =_ of neceſſity be ſeen higher than the 

int It, 

"What hath occaſioned ſome ſeeming diffi- 
culty in the buſineſs of erect appearances, is 
the groundleſs ſuppoſition - that the eye, or 
rather the ſoul, by means thereof, ſees an in- 
rerted image of the external object painted on 
the retina, and that it judges of the object 
from what it obſerves in this image : But this 
is a vulgar error, and I app-al to any one's 
experience, whether he ever fees any ſuch 
thing, and every one is himſelf beſt judge of 
what he ſees 3 and, as the mind ſees not any 
image on the retina, ſo it takes no notice of 
the internal poſture of the retina, or the other 
parts of the eye, but uſeth them as an inſtru- 
ment only for the exerciſe of the faculty of 
keing; and therefore, when the retina on its 
lower part, at the point e, receives an impulſe 
or ſtroke from the rays that come from the 
upper part of the object G, is it not more na- 
tural, as well as uſeful, that the mind, with- 
out any regard to the ſituation of that part of 
2 the 
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the retina, ſhould, agreeable to the principle 
here laid down, be directed to conſider the 
ſtroke as coming from the upper part of the 
object G, rather than from its lower part Il, 
and conſequently to conclude the cauſe of it, 
or the object itſelf there alſo ? And what is ſaid 
of upper and lower, holds equally in ſiniſter, 
dexter, and all other parts of the object. 


This may be illuſtrated, by conceiving a blind, 


man, who, holding in his hands two fticks that 
croſs each other, doth with them touch the ex- 
tremities of an object, placed in a perpendicular 
ſituation: It is certain this man will judge 
that to be the upper part of the object which 
he touches with the ſtick held in the undermoſt 
hand, and that to be the lower part of the object 


which he touches with the ſtiek in his uppermoſt 


hand. 
SCHOLIO N. 


The judgment we ſorm of objects being pla 
«© ced without the eye in thoſe perpendicular 
& lines, or, which is nearly the ſame thing, the 
* judgments we form of the fituation and di- 
& {tance of viſual objects, depends not on cu- 
4 ſtom and experience, but on an original 
&-connate and immutable law, to which our 
* minds have been ſubjected from the time 
te they were firſt united to our bodies.“ 
That the truth of this may appear, it may be 
rec uiſite we look little into the nature of our 
ſenſations, and! carefully obſerve what is meant 
in common ditcourſe, when one ſays he ſces 
an 02ject. 
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Every body. knows, that, properly ſpeaking, 
colours are the only proper objects of fight. Now 
colours may be conſidered five ways. 

1. They may be conſidered as the proper- 
ties inherent in the light itſelf. What theſe 
properties are, was in the year 1666 firſt diſ- 
covered by the incomparable Newton, and af- 
terwards publiſhed in the Philoſophical Tranſ- 
actions, where he alſo gave a ſpecimen of the 
experiments he made for confirming his doc- 
tine. After that, in the year 1704, the ſame 
reat man propoſed the ſame doctrine more 
fully, in his beautiful "Treatiſe of Optics, and 
confirmed it with great variety of convincing 
experiments; where he has demonſtrated, 
that light is not all ſimilar and homogenial, 
but compounded of heterogemal and diſſimilar 
rays, each of which are endued with diffe- 
rent properties; ſome, at like incidence, be- 
ing more refrangible, and others leſs refran- 
gible ; and thoſe that are moſt refrangible, are 
alſo moſt reflexible : And, according as they 
differ in refrangibility, or reflexibility, they 
are endued with a power of exciting different 
motions or agitations in our retina z which, 
being propagated through the nerves to the 

ſorĩum, give us thoſe different ideas which 
we call colours. So that colours, conſidered 
as properties of light, are not modes or quali- 
hcations of light derived from the various 
terminations of light and ſhadow, or from 
retractions or reflexions of natural bodies, as 
was the general opinion of former philoſophers, 
but original, connate, and immutable proper- 
tes, which in divers rays are divers: Some 


4 rays, 
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rays, when alone, being of ſuch ma itude, 
hgure, or ſolidity, as diſpoſes them, by ſtri. 
king the retina, to exhibit a red colour and 
no other; ſome an orange and no other, and 
ſome a yellow and no other; and ſo of the ref 
of ſimple colours, green, blue, indigo, and 
violet. But, when they are mixed and' blended 
promiſcuouſly, they exhibit compound colours 
of different ſorts, according as the light is 
compoſed of more or fewer of the different-co- 

loured rays, or as they are mixed in various 
proportions. | 

2. Colours may be confidered as qualities 
reſiding in the body that is ſaid to be of ſuch 
or ſuch a colour; and, in this ſenſe, colours 
are nothing but the. various diſpoſitions of the 
ſurfaces of objects, whereby they are qualified 
to reflect only the rays of one fort of colour, 
or at leaft in greater plenty than the other co- 
lours. This was experimented in a dark 
room, by illuminating objects ſucceſhvely 
with uncompounded light of divers colours; 
for by that means any body may be made to 
appear of any colour. They have there no 
appropriate colour, but ever appear of the co- 
lour of the light caſt upon them; but yet with 
this difference, that they are moſt briſk and 
vivid in the light of their own day-light co- 
lour. Minium appeareth. there of any colour 


indifferently, with which it is illuſtrated, but 
yet moſt luminous in red; and ſo biſe appeareth 
mdifferently of any colour with which it is il 
luſtrated, but yet moſt luminous in blue; and 
therefore minium reflecteth rays of any co- 
jour, but moiſt copiouſly thoſe endued 3 
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tell; and conſequently, when illuſtrated with: 
day-light, that is, with all forts of rays pro- 
miſcuoully blended, thoſe qualified with red 
ſhall abound moſt in the reflected light, and, 
by their prevalence, cauſe it to appear of that 
colour. And, for the ſame reaſon, biſe re- 
lecting blue moſt copiouſly, ſhall appear blue, 
by the exceſs of theſe rays in its reflected 
light, and the like of other bodies. And that 
this is the entire and adequate caufe' of their 
colours, is manifeſt ; becauſe they have no 
power to, change or alter the colours of any 
fort of rays incident apart, but put on all co- 
lours indifferently with which they are enlight- 
ned. But we. muſt remit thoſe who defire full 
ſatisfaction in this and the foregoing point, to 
that admirable treatiſe of optics written by 
Newton; for it is impoſhble to ſeparate the 
parts of this work from one another,. without 
diſadvantage to them, or to ſum them up in 
leſs. room, without loſing ſome things very 
uſeful. and beautiful; that great perſon, having 
before ſhewn how far numbers and geometry 
would go in natural philoſophy, has, in his op- 
tics, manifeſted to the world to what ſurpriſing 
height even vulgar experiments, duly managed 
and carefully examined in ſuch hands, may ad- 
vance it. 

3. Colours may be conceived as the paſſion 
of our organ of ſight, that is, the agitation 
of the fibres of the retina by the impu ſe or 
ſtroke received from the rays of light; which 
agitation is communicated to the ſenſorium, 
or that part of our brain in which our mind 

does 
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does principally reſide, elſe it could perceive 
nothing. 

4. Colours may be conſidered as the paſſion, 
ſenſation, or perception of the mind itſelf, or 
that which all of us perceive, when we look at 
any object. It is this only that, properly ſpeak- 
ing, deſerves the name of colour ; for colours 
in objects are nothing but their diſpoſition 
to reflect this or that ſort of rays more co- 
piouſly than the reſt, and in the rays of light 
they are their diſpoſition to excite this or that 
motion in the organs of viſion, and in them 
they are only different undulations in the ani- 
mal ſpirits, which are propagated through the 
nervous fibres to the ſenſorium. In all this 
there is no perception, no ſenſation, no co- 
lour; for, to ſpeak truly, colours are ſenſations 
produced in our mind, and do not belong ei- 
ther to light, objects, our organs, or to any 
other body, but are the modifications of the 
mind itſelf, which always ſtand connected 
to what pafles in the organs and ſenſorium. 

5. The fifth manner in which colours may 
be conſidered, is the judgment which our mind 
naturally fo: ms, when it coneludes, that that 
which it feels or perceives is in the body itſelf 
faid to be coloured, and not in the mind. How 
bouy acts upon mind, or mind upon body, I 
know not; but this I am very certain of, that 
nothing can act, or be acted upon where it is 
not; and therefore our mind can never per- 
ceive any thing but its own proper modifica- 
tions, and the various ſtates and conditions 
ot the ſenſorium to which it is. preſent : 8 
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when I look at the ſun or moon; it is impoſ- 
ble that theſe bodies, ſo far diſtant from my 
mind, can, with any propriety of ſpeech, be 
kid to act upon it. Jo imagine otherwiſe, 18 
w imagine things can act where they are not 
preſent; which is as abſurd, as to ſuppoſe that 
they can be where they are not. Nam virtus 
fine ſubſtantia ſubſiſtere non poteſt. Neuton 
princip. mathemat. ſchol. general. ſub fins 
Theſe bodies-do indeed emit: light which,, fall- 
ing upon the retina, does excite. certain agita- 
tions in the ſenſorium, and it is theſe agitati - 
ons alone wllich can any way ac upon the 
mind, and therein excite thofe modifications 
which we call colours; fo that it is not the c 
ternal ſun or moon which is in the heavens 
which our mind perceives, but only their i- 
mage or repreſentation impreſſed: upon the 
"© Hunt How: the ſoul of a ſeeing man fees: 
theſe images, or how it receives thoſe: 1deas: 
from ſuch agitations- in the ſenſorium, I know 
not; but Lam ſure it can never perceive: the: 
external bodies themſelves to which it is not 
preſent : Se- that, properly ſpeaking, the co- 
lours which our mind- perceives, when we | 
at any object, are only the modifications. ob 
the mind itſeif, ariſing from the: motions ex- 
cited in the ſenſorium; and, when we imagine 
we ſee theſe: colours in the external object it - 
elf, this certainly is not a perception, but a 
judgment or concluſion, whereby we attri- 
oy that which our mind feels to external ob- 
jets, 
What we have fſaid- with reſpect to colours, 
may, without diſſiculty, be alſo applied to oy 
Other 
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other ſenſations : For we not only aſcribe the 
colours we perceive to the objects we look at, 
but alſo we judge that our other ſenſations are 
in the other objects of ſenſe; thus, when? 
taſte ſugar, I conclude it is ſweet z and when! 
ſmell camphire, or ſuch like odoriferous bo- 
dies, I am naturally inclined to look on that 
ſmell, which I perceive, as a quality inherent 
in the object; and yet it is certain that theſe 
different ſenſations are only the modifications 
of the mind itſelf, and do not belong to the ob- 
jects to which they are generally attributed. 

It is indeed true, that our mind does not al- 
ways attribute its own proper ſenſations to the 
external objects that produce them; for ſome- 
times it aſcribes them to the organs, at other 
times both to our organs and the object. 

That we may explain how this happens, we 
muſt conſider that the ſenſations of our mind 
are of three different ſorts; ſome are very 
ſtrong and lively, others weak and faint, and a 
third fort are of a middle nature betwixt 
both. 

Our ſtrong and lively ſenſations are thoſe 
that :ouch our mind very ſenfibly, and, as it 
were, ſurpriſe it and rouſe it up with force and 
vigour, and of this fort are all thoſe ſenſations 
which are very agreeable or painful, ſuch as 
that which ariſes when one is tickled with a 
feather or burnt with the fire, and in general 
when the organs ſuffer any thing that is capable 
of hurting or deſtroying the body; in all theſe 
cales our ſenſations are ſo briſk and lively, 
that the mind can ſcarce hinder itſelf from 
looking on them as in ſome fort * Ls 
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ſelf; and therefore it does not judge that they 
are in the objects, but believes them to be in 
the members of its body, which, becauſe of 
the ſtrict union betwixt mind and body, it 
conſiders as a part of itſelf. Thus, when my 
hand is pricked with a pin, burnt, or other- 
wiſe hurt, I am naturally directed to attribute 
that painful ſenſation to that part of my hand 
on which the impreſſion is made, and not to 
the fire, pin, or other object producing it, 
and yet it is certain, that pain is a ſenſation 
or modification of the mind itſelf, and belongs 
2s little to our organs as colours do to ob- 
jects. 

The ſecond ſort of ſenſations are the weak 
and 3 in which the mind is but very 
lightly touched, and which are neither very a- 
greeable nor diſagreeable, as light, when not 
too ſtrong z all manner of colours, taſtes, and 
ſmells, moderate ſounds, c. "Theſe ſenſations 
do ſo ſlightly affect our mind, that it never 
thinks that they belong to it, nor that they are 
in the body to which it is united, but only in 
the external objects that produce them. It is 
for this reaſon we rob the mind of its own 
proper ſenſations of light and colour, there- 
with to deck and imbelliſh the object; and yet 
there is nothing more evident, than that all of 
them are the modifications of the mind itſelf, 
and noways inherent in the objects, in which 
our mind places them. 

The laft ſort of our ſenſations are neither 
ſtrong nor faint, but of a middle nature betwixt 
both, ſuch as heat and cold when moderate, 
great light, violent ſounds, &c. And here it ay 
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be obſerved, that a weak and languiſhing ſen. 
ſation may become both a middle or ſtrong one; 
as for inſtance, the ſenſation of light is weak, 
when the light of a candle or flambeau » 
faint, or when it is at any conſiderable diſtance; 
but, this ſenſation may become a middle one, 
af the flambeau be brought near enough the 
eye for to dazzle; and likewiſe it may be- 
come very ſtrong and vivid, provided tht it 
be brought ſo near as to burn. Thus the fen- 
ſation of .light may be weak, ſtrong, or be- 
twixt both, according to its different degrees, 
New theſe middle fenſatiens do neither touch 
the mind very ſenſibly, nor very ſlightly ; hence 
it is that it is very much embarraſſed and 
ſtraitned where to place its ſenſation ; for, 
upon the one band, it is inclined to fellow 
the natural judgment of the ſenſes, in remo- 
ving from itſelf, as much as poſlible, theſe 
ſorts of ſenſations, -to attribute them to the 
external objects; but, upon the other hand, 
it cannot altogether hinder itſelf from looking 
on them as in ſome fort belonging to itſelt, 
eſpecially if they approach to thoſe which we 
have called ſtrong and briſk: And this is the 
reaſon that the mind judges that cold, heat, 
and the other middle ſenſations are not only in 
the ice, fire, and other objects producing them, 
but alſo in that part of the body itſelf, upon 
which the impreſhons are made. 

Thus you ſee how the mind never conſiders 
its ſenſations as belonging to itſelf, but always 
attributes them either to the object, our or- 
gans, or both, according as they are of 4 
fluggiſh, briſk, or middle nature; and though 
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it is certain that they are the modifications of 
the mind itſelf, yet fince our ſenſes are not given 
ys to inform us what things are in themſelves, 
but only what they are relatively to our bodies, 
it was very neceſſary that they ſhould incline us 
to judge of ſenſible qualities in the manner 

do: As, for inſtance, it is much more pro- 
fitable for us to feel pam and heat, as in our 
body, than that we thould judge them only m 
the objects that canſed them; for, ſince they 
are capable of hurting our members, it was ne- 
ceſſary that we ſhould be advertiſed when they 
ue thereby attacked, in order to ſecure ourſelves 
therefrom.: But it is not ſo with reſpect to 
colours; for they do not ordinarily hurt the 
zetina on whach they fall: And it is altogether 
uſeleis for us to know that they are painted 
there, Colours are not neceiſary, unleſs to 
know objects more diſtinctly, and at a diſtance; 
aud it is for this reaſon that our ſight ever 
inchnes us to attribute them to objects. From 
all which it is manifeſt, that the judgements 
which our ſenſes induce us to make concerning 
the ſenſible qualities, are exceeding juſt, if con- 
bidered with neſpect to the preſervation of our 
bodies, for which they were only given us; 
though, at the fame time, it is molt certain, that 
they are altogether extravagant, and vaſtly re- 
moved from truth. 

From what has been faid concerning the 
ature of our ſenſations, :it is evident, that the 
mind never conſiders any of them as belong - 
ng to itſelf, but as belonging to ſomething ex- 
ternal, Now, ſince there is no effential or ne- 
cellary connection betwixt theſe perception; 
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and the judgements we form concerning them, 
it follows that theſe judgments muſt either de- 
pend upon cuſtom and experience, or on an ori- 
ginal, connate, and immutable law. 

That all of them ſhould depend on cuſtom 
and experience, 1s a contradiction in terms, 
it being impoſſible for us to have any experience, 
till ſome how or other we have formed a judge- 
ment; which judgement muſt therefore depend 
on an Original, connate, and immutable lay; 
that cannot but obtain at leaſt in ſome of our 
ſenſations. To ſay otherwiſe, is to ſay ſomething 
very abſurd : It is to fay we judge by experience 
that has never been experienced. Hence 
it is plain, that, when one ſays the mind by 
cuſtom and experience comes to conclude whzz 
it ſees to be without the eye in ſuch perpendicu- 
lar lines; this experience cannot be meant of 
ſight, but of ſome of our other ſenſes, ſuch as 
that of feeling or touch; which therefore, by 
virtue of a connate and immutable law, muſt 
naturally, and of itſelf, without any aſſiſtance 
from the other ſenſes, form a judgement can- 
cerning its own perceptions, and conclude, that 
they are not in the mind but in ſomething 
external. 5 

But, if by the touch alone we can judge thus 
of the ſituation and diſtance of external things, 
I ſee not why the ſame power ſhould be denied 
to the ſight. It cannot be ſaid that it is more 


difficult for the mind to trace back the percep- 
tions it has by ſight, from the ſenſorium to 
the retina, and from thence along thoſe per- 
pendicular lines, to the object itſelf, than it 

is to trace back the perception it has by _ 
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om the ſenſorium along the. nerves to the 
external object occaſioning them. The ſub- 
jecting our minds to a law in ſeeing, is as 
eafy as ſubjecting them to a law in feeling; and 
that, in feeling, our mind muſt be ſubjected to 
2 law, directing it to conſider its own ſenſa- 
tions, as belonging to external objects, has 
been juſt now ſhewn ; and this ſhews the tenor 
and courſe of nature, and: makes it highly pro- 
bable that the ſame thing obtains in our other 
ſenſes ; for nature is very conſonant and con- 
formable to herſelf, and very ſimple and uni- 
form. She never performs ſimilar and like ef - 
ſects in divers manners, and by diſſimilar and 
unlike means; this were to deſtroy that ſim- 
plicity and uniformity, which is the beauty of 
all her works, and which ſhe is obſerved to de- 
light ſo much in. 

Were not the mind, in ſ:2ing, ſubjected 
to a law, whereby it traces back its own ſen- 
ſations from the ſenſorium to the retina, and 
from thence along the perpendicular lines a- 
bove-named to the object itſelf, and thence 
concludes what it perceives to be in the external 
object, and not in the mind, it is plain, that 
aman born blind, being made to ſee, would at 
hrit have no idea of diſtance or ſituation by 
hight. The ſun and ſtars, the remoteſt ob- 
jets, as well as the nearer, would ſeem to 
de in his eye, or rather in his mind; and, if 
b, whence is it he comes afterwards to judge 
what he ſees to be in the external object? This 
cannot proceed from experience alone; for, 
though by the touch we have frequently ex- 
perienced the exiſtence, diſtance, and fitua- 
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tion of things external, and found thefe ideas 
to have been preceeded by certain correſponding 
viſible ideas, I fee not how, upon perceiving 
any viſible idea preſent with our mind, ve 
ſhould judge it to be without.in the external 
object, without ſubjecting our mind to an 
arbitrary irreſiſtible law direQting it fo to 
do. This were to eftabliſhr an eſſential and ne- 
ceſſary connection betwixt theſe jadgement, 
and the experiences we have by touch laid 
up in our memories; whereas it is plain no 
ſuch thing can be, all the connection that is 
being only cuſtomary and' experimental: And, 
ſeeing nature at any rate muſt be at the charge 
of a law, is it not more reaſonable to ſuppoſe, 
that, by the ſight alone, without any aſſiſtance 
from the other ſenſes, the mind, in conſe- 
quence of ſuch a connate and immutable law, 
as has been allowed it in the judgements it forms 
by touch, ſhould be enabled to trace baek its 
own perceptions in the ſo often named pet- 
pendicular lines, to the object itſelf, and thence 
to form a judgement of its diſtance and ſitua- 
tion? I ſay, is not this more reafonable, than 
to ſuppoſe that we ſtand in need of the expe- 
riences of touch ? Could theſe experiences be 
of any ufe without a new law, thece might 
be ſome pretence for ſuch a fu ion ; but, 
this being impoſſible, it follows that the judge- 
ments we form of the fituation and diſtance 
of viſual objects, depend not on cuſtom and 
experience, but on an original, eonnate, and 
immutal I law, to which our minds have been 
{ſubjected from the time they were firſt united 
do our bodies. Jo ſay otherwiſe, is to ſay that 
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our ſight is leſs perfect than our touch; not 
from any neceſſity in the thing itſelf, but from 
an error or miſtake in nature. It is to make 
nature do ſomething in vain, and to be luxu- 
rant in ſuperfluous cauſes, which is to break 
down the catholic and fundamental rules of 
philoſophizing, eſtabliſhed by Newton in his 
principia philbſophie. It is to maintain, that 
one accuſtomed from the birth to ſee objects 
through a priſm or polyedron, and not other- 
wiſe, would ſee objects as other men do, with- 
out any ſuch interpoſi tion, which to me ſeems 
very abſurd and ridiculous. 
From what has been ſaid, I think the truth 
of our ſcholium is ſufficiently evident; but, be- 
cauſe Dean Berk-ley, in his Theory of Viſion, 
has a good deal of ſubtile reaſoning in favour of 
euſtom and experience, that has not yet been 
taken notice of, I ſhall ſtop a little to conſider it. 
He obſerves that, in ſeeing, the mind, ſtrict- 
ly peaking, perceives nothing but what is pre- 
lent with it; and thence concludes, that the i- 
deas of ſpace, outneſs, diſtance, and of the fi- 
tuation and magnitude of things placed at a 
diſtance, cannot by the ſight alone be intro- 
duced into our minds; but that having of a 
long time experienced certain ideas perceivable 
by touch, to have been connected with certiin 
eas of fight, we do, upon perceiving theſe 
eas of ſight, forthwith conclude what tan- 
zible ideas are, by the wonted ordinary courſe 
of nature, like to follow : And thus, by a ha- 
bitual or cuſtomary connection that has grown 
wp between theſe two ſorts of ideas, the latter 
8 always ſuggeſted by the former; juſt as things 
3 | are 
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are ſuggeſted by words, and ſhame by bluſh. 
ing: 50 that, according to him, when a man 
is faid to ſee the magnitude and fituation of 
this or that diſtant object, nothing is meant, 
but that the ideas of ſight which are preſent 
with the mind, ſuggeſt to his underſtanding, 
that, after having paſſed a certain diſtance in 
ſuch a direction, to be determined by the mo- 
tion of his body, which is perceivable by touch, 
he ſhall come to perceive certain tangible ideas, 
which have been uſually connected with them; 
but, becauſe there is no eſſential or neceſlary 
connection between the ideas of fight and 
touch, the ideas, ſuggeſted by fight, of the 
diſtance, ſituation, and magnitude, of external 
things, muſt depend entirely on enftom and 
experience; for, that one idea may ſuggeſt a- 
nother to the mind, it is ſuthcient that they have 
been obſerved to go together, without any de- 
monſtration of the neceſſity of their co-exiſt- 
ence, or without ſo much as knowing what it 
is that makes them fo to co-exift,; Thus words 
Ggnify things, for no other reaſon, than bare- 
ly becauſe they have been obſeryed to accom- 
pany them. 

In anſwer to this, I muſt aſk Mr Berkeley, 
how it appears that the ideas we have by fight 
of the diſtance, ſituation, and magnitude, of 
external things, are nothing but the tactile i- 

eas ſuggeſted to our minds? When my eyes 
are ſhut, I can at pleaſure recal to mind the i- 
deas of touch, which former ſenſations had 
lodged in my memory, the- bare naming the 
thing doth preſently ſuggeſt them as well as 
the * it: But there is no body who doth 
not 
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not perceive the difference in himſelf between 
actually looking upon an objecł, and contem- 
plating the idea he has of it in his memory; and 
metefore he hath certain knowledge they are 
not both memory or fancy. But this is not 
all : For, 

Though it muſt be acknowledged, that, in 
ſeeing the objects, the mind, ſtrictly fpeaking, 
perceives nothing but what is preſent witty it; yet 
i does not from thence follow, that the ideas 
of ipace, outneſs, diſtance, and of the ſitua- 
tion and magnitude of things placed at a di- 
ſtance, cannot, by the ſight alone, be intro - 
duced into our minds. Were this true, I ſee 
not how we could ever come by thoſe ideas 
for the tangible ideas are as much preſent with 
the mind as the viſible ideas, and on that ac- 
count muſt be equally incapable: of introducing 
the idea of any thing external. When with 
my hand I touch an object, the idea perceived 
is preſent with my mind; and, in moving my 
hand along the object, or in moving my bo- 
dy from one place to another, the ideas or per- 
ceptions that ſucceed one another ate all of 
them as much preſent with my mind as any 
viſible idea can be. How then can it be ſaid, 
that external diſtance and ſituation are only 
determined by the motion of the body, percei- 
Table by touch? This is to deſtroy the univer- 
hlly received notions we have of things, and 
to confound external ſpace, diſtanee, and ſi- 
tuation, with a ſeries of ideas ſucceeding one 
mother in the mind. It is to take away all 
difference between ſpace and time, and to 
make both conſiſt in a conſciouſneſs of a ſuc- 
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ceſſion of different ideas or. perceptions in the 
mind ; whereas it is certain, that neither of them 
depends on our ideas, but muſt continue the 
ſame whether we have any ideas or not. It is 
to introduce a wild and unbounded ſcepticiſm, 
a ſcepticiſm that at once baniſhes this external 
world, and ſpace itſelf, out of the field of ex- 
iſtence, and in place thereof ſubſtitutes a viſi- 
onary world of ideas and phantoms, exiſting 
no where but in his own mind. It is to ſup. 
poſe that it is Gop who preſents the appearan- 
ces of things external to us, and that he does it 
in ſuch a manner as to deceive. us: For, ſup- 
poſing things external to exiſt, I ſee not what 
rea er aſſurances we could have of their exi- 
ence than we now have. In fine, this is not 
to ſolve the problem, whether it be from cu- 
ſtom and experience, or by virtue of an origi- 
nal connate law, that by fight we come to judge 
of the ſituation ot external things, but, by ex- 
terminating all things external, to make the 

problem itſelf abſurd and ridiculons 
If what has been demonſtrated in the pre - 
ceeding lemma be duly attended to, it will not 
be difficult to explain how objects ſeen with 
both eyes appear ſingle, from their being ſeen by 
each of them in the ſame place | 
For illuſtrating this, let it be ſuppoſed, that 
both cyes are directed to the point F, (See 
Fig. 1.), by the preceeding len ma, this point 
muſt be ſeen by the left eye in its axis cF, and 
by the right eye in its axis CF: And, ſince we 
have alſo a faculty of judging of the diſtance 
of objects, it follows that the point F _ be 
| n 
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ſeen by both * in that precife place where 
the lines F, CF interſect each other; and, be- 
ing ſeen in the ſame place by both eyes, it 
muſt neceſſarily appear fingle, it being impof- 
ble for us to conceive two objects exifting in 
the ſame place at the ſame time. 

In like manner, all the other viſual points of 
the object GH mult alſo appear ſingle; for, 
ſuppoſing the eyes to continue their former di- 
rection, the rays, which come from any other 
point, as H, will be united on the retina of the 
left eye on the outſide of the optic axis at a, 
and in the other eye they will be united on the 
mide of its axis at A: Hence the point H 
mill be ſeen. by both eyes in the lines aH, 
AH, which are perpendicular to the retina, at 
the points à and A, where the image is paint» 
ed; but the lines al and AH meet, and inter- 
ſect each other at H : And therefore, ſince out 
mind or viſive fac 


has a power of judgin 

l of the — of objects, it yan 
that the point H maſt be feen 8 we 
the preciſe point H, where theſe lines interſect 
ach other; and. conſequently muſt ar 
lingle, becauſe: we can have no idea of the 
penetration of matter; or, which is the fame 
thing, it is impoſſible for us to conceive two 
viſivle objects placed in the ſame place at the 
lame time. | 

What hath been juſt now ſaid of the ſingle 
appearance of objects ſeen with both eyes, 
holds: only with to objects placed in the 
plan of the horopter; for all objects placed our 
of this plan, muſt, in conſequence of the prin- 
eiple laid down in the foregoing lemma, be ſcerv 
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in.two different places, with relation to that point 
of the horopter on which our eyes are fixed; 
and, being ſeen in two different places, muſt 
therefore appear double. | 

Thus, if, while the optic axes, (See Fig, 
4.) AC, BC, are directed to a mark C, for 
viewing it accurately, we attend to an object 
x, placed any where within the angle AC; 
formed of the optic axes, the object x will 
appear in two places; for, being ſeen by the 
right eye in the direction of the viſual line 
Bx, it muſt appear on the left fide of C, and 
its diſtance from C will be meaſured by the 
angle CBx; and, being ſeen by the left eye in 
the direction of the viſual line Ax, it muſt ap- 
pear on the right fide of C, and its diſtance 
from C will be meaſured by the angle CAx; 
and conſequently it muſt appear double, and the 
diſtance between the places of its appearance 
will be meaſured by the ſum of the angles 
CBx, CAx. - For the like reaſon, ſo ſoon as 
the eyes change their direction from C to x, 
the object x ſhall appear fingle, but all other 
objects placed within the angle DxE made by 
the optic axes produced will appear double. 
Thus, the. object C, being ſeen in the viſual 
lines AC, BC, which are on different ſides of 
the object x, it muſt neceſſarily appear double, 
and the diſtance between the placcs of its ap- 
pearance 4s meaſured by the ſum of the angles 
CAE, CBD. . 9 25 

The fame way of reaſoning, applied to ob- 
jects in all manner of ſituations, will ſhew, that 
all of them muſt appear double, when placed 
out of the plan of the horopter; all which is 
a exactly 
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exactly agreeable to experience: And this alſo 


is the reaſon why a double appearance will be 
ſeen when the end of a long ruler is placed be- 
tween the eye-brows, and extended directly 
forward with its flat ſides reſpecting right and 
left; for, by direCting the eyes to a remote ob- 
ject, the right ſide of the ruler ſeen by the right 
eye, will appear on the left hand, and the left 
fide on the right hand. But we are not from 
this to imagine, that the ſingle appearance of 
objects placed in the plan of the horopter, ariſes 
from the uniform motion of our eyes; for; 
while the left eye is directed to F (See Fig. 1.) 
let the other be directed to G or H, it is plain, 
from the preceeding lemma, that the points G, 
F, and H, will continue to be ſeen in the ſame 
perpendicular lines EG, CF, AH, they former: 
ly appeared in, when both eyes were directed to 
F; and, ſince at the ſame time we have a power 
of judging rightly of their diſtance, it follows, 
that here alſo they muſt appear ſingle, from 
their being ſeen in the fame place by bath 
eyes. ; | 
How this agrees with the double appearance 
of objects, when either of the eyes is, by the 
preſſure of the finger, or by a f. or- para- 
lyſis in any of its muſcles, reſtrained from ſol- 
lowing the motions of the other, will be ſhewn 
hereatter. In the mean time, from what has 
been already ſaid, we may ſee the reaſon why 
thoſe who, -from uſe and cuſtom, have acquired 
a power and habit of ſquinting, ſee objects ſin- 
gle as other men. x 1 
But, for the better explaining the nature of 
quinting, and, from the above eſtabliſhed prin- 
| ciples, 
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<iples, ito ſet the diagnoſtics and prognoftics of 
this diſeaſe in a juſter light than hitherto has 
been dane, it will be neceſſary to take a view of 
the ſeveral cauſes from which it may proceed, 
and to determine ſome of the chief optical ef. 
feRs that naturally ariſe from them, whereby the 
preceeding doctrine will be further illuſtrated 
and confirmed. And, 

Fi, This diſeaſe may proceed from cuſtom 
and habit, white, in the cye itſelf, or in its muſ- 
cles, nothing is preternatural ur defective: Thus 
children, by imitating thoſe that ſquint, and in- 
fants, by having many agreeable dbjects pre- 
ſanted to them at once, which invite them to 
turn one eye to one, and the other cye to ano- 
ther, do frequently contract a habit af moving 
their eyes differently, which afterwards they 
cannot Fo eaftly correct. Infants likewiſe get 1 
cuſtom of ſquinting, by being placed obliquely 
towards a candle, window, or other agree 
able Object capable of attracting their fight ; for 
though, to ſee the abject, they may at firſt tum 
both eyes towards it, yet, becauſe ſuch au ob- 
lique ſituation is painful and laborious, cfpecial- 
ly to che moſt diſtant eye, they ſoon relax one of 

e eyes, and content themſelves with exami · 
ning it with the eye that is next it; wheuce 2 
riſes a diverſity af ſntuation, and a habit of mo- 
ving the eyes differently, 

In this caſe, which may admit of a cure, if 
not 400 auch canfirmed, it is evident, that ob- 
jects wall he ſeen in the ſame place. by both eyes, 
and therefore muſt appear ſingle as to other 
men; but becauſe, in the eye ſquints, the 
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image of the object to which the other eye is 
direfted, falls not on the moſt ſenfible and de- 
cate part of the retina, which is naturally in 
the axis of the eye, it is eaſy to ſee that it muſt 
be but faintly perceived by this eye. Hence it 
is that, while they are attentive in viewing an 
object, if the hand be brought before the other 
eye, this object will be but obſcutely ſeen, till 
the eye change its fituation, and have its axis 
directed to it; which change of ſituation is in- 
deed very eaſy for them, becauſe it _ on 
the muſcles of the eyes, whoſe functions are 
entire, but, by reaſon of the habit they have 
eontracted of moving their eyes differently, the 
other eye is at the ſame time frequently turned 
zhde, ſo that only one at a time is directed to 
the object, * | 
That all this may be the better perceived, for 
an object, cauſe them to look at the image of the 
upper part of your noſe in a plain mirror, while 
vou ſtand directly behind them, to obſerve the 
direction of their eyes. , 
Secondly, The ſtrabiſmus may proceed from a 
fault in the firſt conformation, by which the 
moſt delicate and ſenſible part of the retina is 
removed from us natural ſituation, which is di- 
rely oppoſite to the pupil, and is placed a little 
to a ſide of the axis of the eye, which obliges 
them to turn the eye away from the object they 
would view, that its richure may fall on this 
moſt ſenſible part of the organ. Thus, if 4 
(See fig. 1.) be ſuppoſed to be the molt ſenſible 
part of the retina, in order to ſee the object H, 
the eye muſt be turned afide to F. Duets, 
When this is the caſe, the diſeaſe is alto- 
Vo. III. R gether 
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her incurable, and the phznomena that oriſe 
* differ in nothing from the phænome- 
na of the former caſe; excepting only that here, 
1m, The object to which the eye is not di. 
rected will be beſt ſeen, which is the reverſe 
of what happens when this diſeaſe ariſes bare. 
ly from habit and cuſtom.  2do, No objed 
will appear altogether clear and diſtinEt ; for all 
objects to which, the eye is directed, by ba- 
ving their image painted on the retina at the 
axis of the eye, where it is not very ſenſible, 
will be but obſcurely ſeen; and objects that are 
placed ſo far to a fide of the optic axis, as is 
neceſſary for making their image fall on the 
moſt ſenſible and delicate part of the retina, 
muſt appear a little confuſed, becauſe the ſeveral 
pencils of rays that come therefrom fall too 
obliquely on the cryſtalline, to be accurately col. 
lected in ſo many diſtinct points of the retina; 
tho” it muſt be acknowledged, that this confuſion 
is for the moſt part ſo ſmall as to eſcape unob- 
ſerved. | 
_ Thirdly, This diſeaſe may proceed from an 
oblique poſition of the cryſtalline, as in fig. 5. 
where the rays that come directly to the eye 
from an object at A, and that ought to converge 
to the point of the retina D, which is in the 
axis of the eye, DE, are, by reaſon of the 
obliquity of the cryſtalline, made to converge 
to 3 int, as C, on that ſide of the 
viſual axis DEA, where the cryſtalline is moll 
elevated; and therefore the object is but obſcure- 
ly ſeen, becauſe its image falls not bn the re- 
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the eye, as thoſe that come from an object at 
B, will, after refraction, converge to this moſt 
fenfible part of the retina D, and, by conver- 
ging there, muſt impreſs the mind with à clear- 
er idea of the object from whence they came. 
It is for this reaſon that the eye never moves 
miformly with the other, but turns away from 
the object it would view, being attentive to the 
object to which it is not directed. Wheu this 
s the caſe, it is in vain to expect any good from 
medicine. Le | Ar goes 
Ihe ſymptoms that naturally ariſe from it 
are, Imo, The object A, to which the eye is 
directed, will be but- faintly ſeen, becauſe its 
image falls on the retina at C, where it is not 
rery ſenſible. 2do, The object B, to which 
the eye is not directed, by having its image 
painted on the retina at the axis of the eye 
DE, will be clearly perceived, But, 3tio, This 
ame object B — appear ſomewhat indiſtinct, 
becauſe the pencils of rays that flow from it 
re not accurately collected in fo many diſtinct 
points in the retina, by reaſon of their oblique 
incidence on the eryitaliine. And, 40, It muſt 
be ſeen, not in its proper place B, but thence 
tranflated to ſome other place, as A, ſituated in 
the axis of viſion DEA. {Sce the preceeding 
lemma and ſcholium.) And, 5%. Being thus 
tanſlated from its true place, where it is ſzen 
by the other eye that does not ſquint, it muſt 
neceſſarily appear double, and the diſtance ve- 
tween the places of its appearance will be ſtill 
greater, if che cryſtalline of the other eye in- 
cine to the contrary ſide. 
3% WY Had 
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Had Monſ de la Hire attended to this 
tranſlatign and double appearance of the ob- 
3:R, 1 ſee not how he could have imagined, 
that, when the cryſtalline is inclined differently 
in both eyes, the moon, for example, will a. 
pear like two ovals that decuſſate one another, 
as in Fig 6. (See his diſſertation ſur les dife- 
rens accidens de la viie.). For, though the moon 
or any round body may appear a little on 
from the unequal refrattion, of the rays in the 
oblique cryſtallines, and though theſe ca 

may have different inclinations ariſing from the 
different inclinations of the cryſtallines ; yet they 
can never decuſſate one another, but, being tram. 
lated to two different places, muſt neceflarily 
appear double, and at a diſtanee from each6- 

r. . 

. Fourthly, This diſeaſe may ariſe from an ob- 
lique poſition of the cornea, which, as Maitre. 
Jan obſerves, in this caſe is commonly more 
arched and prominent than what it is naturally, 
When the eye das this cotifixmation, no object 
to Which it is directed can be clearly ſeen, be⸗ 
cauſe its image falls not on the retina, at the 
axis of the eye, and therefore the eye turns x 
ſide from the object it would view, that its i. 
mage may fall on the moſt ſenſible part of the 
retina. 

To determine the fituation of the eye, with 
reſpect to the object it would view, let ACR 
be the axis of vibon, (See Fig. 7. ), and let the 
arch bGd, whoſe center is e, repreſent the 
oblique prominent cornea, and let aAx be 1 
cone of rays, having its bahs in the pupil, 
and its apex in the moſt ſenſible part of the 
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retina.z it is evident that this cone muſt come 
from a point without the eye, which of all o- 
thers appears moft: clear and diſtinct. To find 
therefore the ſituation of this point, nothing 
is required but to trace back the middle ray 
AG, in the line it deſcribed before its inci- 
For this purpoſe 
erect upon the ſurface of the cornea, from the 
point of incidence, G, the perpendicular GP, 
and having produced it downwards to O, from 
A let fall upon it the perpendicular AD, and 
produce it to H; ſo that DH may be to AD as 
the fine of incidence to the fine of refraction, 
that is, as 4 to 3; and about the centre G, with 
the radius G, deſcribing a circle AHP, draw, 
parallel to the perpendicular GPO, the line 
HE cutting the circumference in E, and join 
EG; this line EG ſhall be the line of the in- 
cident ray, in which an object muſt be placed 
to have its image painted on the retina at the 
ais of the eye A, where it is molt ſenſible. 
For, if EF be let fall perpendicularly on the line 
PQ , this line EF ſhall be ihe fine of inci lence 
of the ray EG, the angle of incidence bein 
EGP, and this fine. EF is equal to DH, IF 
conſequently in proportion to the fine of refrac- 
ton AD, as 4 to 3. | 
When the ſtrabiſmus proceeds from this 
caule, the, prognoſtic. and phacnomena that 
attend it will, be much the fame as in the caſe 
immediately preceeding, from which never- 
theleſs it may be diſtinguiſhed by the obliqui- 
ty of the cornea, which is manifeſt to the ſen- 
les; and, if the cornea be alſo more arched and 
prominent than what it is naturally, which is 
e com- 
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commonly the cafe, the eye will alſo be ſhott- 
ſighted. | 

Fifthly, This want of uniformity in the mo- 
tions of our eyes may ariſe from a defect, or 
— weakneſs or imperfection in the ſight of 

h, or either of the eyes. 

It will afterwards be made appear, that the 
motions of cur eyes are voluntary, and de: 
pending upon our mind, which being a wiſe 
agent, does will them to move uniformly ; 
not from any abſolute neceſſity in the thing 
itſelf, or for want of power to move them dif- 
ferently, but becauſe of the utility and advan- 
tage that arifes from ſuch motions. Hence 
children, for ſome time aſter birth, may be 
obſerved to lock differently with both eyes, till, 
from the advantage they find in moving them 
the ſame way, they come at length to move 
them always uniformly ; which uniform motion 
does at laſt become 15 neceſſary, as to render 
any other motion impofſible, it being certain that 
euſtom and habit does render many actions ne- 
ceſſary which are not eſſentially fo. 

This being the caſe with reſpect to the um- 
form motion of out eyes, it follows, that, when 
the fight of both or either of the eyes is fo de- 
fective, weak, or imperfect, as to diſappoint us 
of the advantages that naturally arife from 
their uniform motion, the mind will not ac- 
cuſtom itfelf to this ſort of motion, but will 
preferve its natural and cennate liberty of 
moving them differently. An example of this 
may be had in thoſe who, from a cataract ot 

utta ſerena, have been blind from the birth 
in both or either of theit eyes; and that the 
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fame thing may alſo happen when the diſeaſe 
is of a later date, feems evident from what 
Plempius obſerves ( Ophthalmograph. lib. iv. 
problem 13.) of a girl who became blind from a 
putta ſerena in the fifth yeat of her age: This 
irl, finding no further advantage, after being 
blind, in moving her eyes the ſame way, came 
at laſt to forget the habit ſhe had formerly a6- 
quired in the fout years ſhe faw, and moved her 
eyes differently, ſometimes their axes being pa- 
rallel, ſometimes converging, and at other times 
diverging. | 

The prognoſtic in this caſe is the fame with 
that of the difeaſe from which it proceeds, and 
the phaenomena are ſo obvious from what has 
been already faid, that to ſay any more, would 
be but to make repetitions. 

Sixthly, Another cauſe from which the ſtra- 
biſmus may proceed, lies in the muſcles that 
move the eye. When any of thoſe muſcles 
are too ſhort or too Jong, too tenſe or too lat, 
or are ſeized with a ſpaſm or paralyfis, their e- 
quilibriam will be deſtroyed, and the eye will he 
turned towards or from that fide where the 
muſcles ate faulty. 

In this caſe, the diſeaſe frequently yields to 
medicine, and therefore admits of a favourable 
prognoſtic; excepting only when, by a fault in 
the firſt conformation, any of the muſcies are 


longer or ſhorter than their antagoniſt; in which 


caſe, if ever it ſhould happen, no medicine can 

be of any value. | 
As to what concerns the optical phaenomena, 
they are the ſame here as in caſe firſt; only, 
when the diſeaſe commences not till, by cu- 
m 
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ſtom and habit, the uniform motion of the eye 
has been rendered neceſſary, all objects do for 
ſome time appear double, of which we have gi- 
ven ſome examples above. 

To. explain how this ſhould come to paſs, 
and at the ſame time to reconcile it with what 
has been formerly ſaid, from p. 158. to p. 195. 
concerning the ſingle appearance of objects ſeen 
with both eyes, where I have demonſtrated that 
this ſingle appearance does not depend upon the 
uniform motions of our eyes, is a matter of ve- 
ry great diſſiculty, and therefore deſerves well to 
be very carefully examined. 

It hath been ſhewn that objects are ſcen 
without the eye, in lines drawn perpendicu- 
larly to the retina, from that point of it where 
their image is painted; it hath likewiſe been 
demonſtrated, that theſe lines continue invari- 
ably the ſame without any change of ſituation, 
though he eye be turned away from the ob- 
ject to which the other cye is directed: Whenee 
it ſeems to follow, that the object in all fitua- 
tions of the eye ſhould continue. to be ſeen in 
the ſame place by both eyes; and being ſeen in 
the ſame place, ſhould always appear ſingle: 
How comes it therefore that, in the caſe before 
us, the object ſhould appear double? What is 
it cen put this cheat upon the underſtanding ? 
Whether the eyes look the fame way or dif- 
ferently, the object appears to each of them in 
the ſame lines; and ſince, at the ſame time, 
we alſo perceive its diſtance, it ought to appear 
ſingle, becauſe ſeen in the concourſe of theſe 
lines, and yet 1t is eſteemed double: Herein 
conſiſts the difhiculty, which does vaniſh and 
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ulmit of a moſt eaſy ſolution, if we but conſi- 
der that the mind miſtakes the ſituation of the 
eye, and ſuppoſes that it is directed to the 
ſame object with the other; for, having been 
accuſtomed to move both eyes uniformly, from 
which a kind of neceſſity has ariſen that makes 
it impoſſible for us to move them differently, 
when we would view any object, the mind 
wills both eyes to be directed towards it, and, 
not being ſenſible that either of them has diſo- 
beyed its commands, it concludes that they 
are both turned the ſame way, becauſe it has 
been accuſtomed to find them ſo upon the like 
occaſions: And being thus miſtaken as to the 
ſituation of the eye, it muſt alſo be miſtaken 
as to the fituation of the object ſeen by it, which 
therefore muſt appear double, by reafon of the 
different ſituation it appears in to each eye, it 
being impoſſible for us to conceive that any 
one thing can be in two different places at the 
lame time, 

To illuftrate this matter, let it be ſuppoſed, 
that one wills both eyes to be directed to F, 
(dee Fig. 1.), for viewing it accurately, and that, 
while the left eye gives ready obedience, let 
the other, by reaſon of a recent defect in tome 
of its muſcles, be turned to H: It is plain that 
the point F will be ſeen in the fame perpendi - 
tular line CF it would have appeared in, had 
it been directed to F; but, becauſe this line, by 
reaſon of the obliquity of the eye, does not 
fall on the retina at its axis C, but at fome 
other point on the outſide of this axis as E, 
do that the angle Col. may be equal to the 
angle FoH, it will itfelf appear tranſlated to 

> 
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EG, and being thus tranflated, the point | 
muſt be tranſlated with it, which therefore will 
be ſeen, not in its proper place F, but in ſome 
other place as G, ſituated in the perpendicular 
EoG. For, ſince the mind knows not but the 
eye is directed to F, it muſt form the ſame 
judgment with reſpect to the ſituation of ob- 
jects, as if it were really ſo : But it has been al- 
ready ſhewn, that objects are always ſeen by 
virtue of a connate immutable law, in lines 
drawn perpendicularly to the retina, from that 
point of it where their image falls; and there: 
fore the ob ject F, having its image painted on 
the retina' at E, muſt be ſeen by this eye, 
which the mind ſuppoſes directed to F, ſome- 
where in the perpendicular EG, as at G; while 
to the other eye it appears in its true place E: 
And, being thus ſeen in two different places, G 
and F, it muſt neceflarily appear double. 

Something like this happens when an object 
is felt, by the extremities of two fingers that 
are made to croſs each other; for the mind. 
not attending to the poſition of the fingers, jud- 
ges that the object is double; becauſe it is felt 
by thoſe parts of the fingers that uſe to be at a 
diſtance from each other. 

'That we have here given the true account 
of this phxnomenon, will be further evident to 
any one who conſiders, that, when the mind 
docs not miſtake the ſituation of the eye, as 
in thoſe who by cuſtom have from their infan- 
cy contracted a habit of moving their eyes dif- 
ferently, all objects appear fingle as to other 
men; and this likewite is the reaſon why, in 
the caſe betore us, all things come in time 
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to be ſeen ſingle: For, repeated experien- 
ces, the mind becomes wiſer, and, by degrees, 
learns to form a right judgment concerning the 
lirection of the eye, which judgment, by be- 
coming habitual, muſt ſerve to correct the miſ- 
uke it was formerly led into with reſpect to 
the ſituation of objects. The ingenious Mr 
Cheſelden gives us a very beautiful example of 
this in his ſyſtem of anatomy; his words are 
« A gentleman who, from a blow on the head, 
« had one eye diſtorted, found every object ap- 
* pear double; but, by degrees, the moſt fa- 
« miliar ones became ſingle, and in time all 
objects became ſo, without any amendment 
« of the diſtortion.” 

The not conſidering of what has been ſaid, 
has been a fundamental and perplexing over- 
ght; for proof whereof, we need go no far- 
ther than the caſe before us; for explaining 
which many learned men have been forced to 
ſuppoſe, that by ſight alone we can never form 
ay judgment with reſpect to the ſituation of 
objects, without calling in the experiences of 
touch, the contrary of which has beeu ſet forth 
at large, and demonſtrated in the preceeding 
cholion. | : 

From all that has been ſaid on this head, 
hid together and duly conſidered, we may 
clearly deduce this inference : The double ap- 
pearance 0i objects that happens when either 
of the eyes is, from a. ſpaſm or paralyſis of a- 
by of their muſcles, or from any other caule, 
teltrained from following the motions of the 
other, does not prove, that, to ſce objects ſingle, 
it is abſolutely requiſite that both eyes . 
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reed to the ſame object, and that this is on 


of the final cauſes of their uniform motion, 

Laſtly, This want of uniformity in the mo- 
tions of our eyes may proceed from a preterna- 
tural adheſion or attachment to the eye-lids; 
of this we have already given an —. from 
Langius. And that the ſame thing may al. 
ſo be occafioned by a tumour of any ing with. 
in the orbit, preſſing the eye aſide, and reftrain- 
ing it from following the motions of the other, 
is fo evident, that I need not bring inſtances to 
prove itz thoſe who defire ſuch, may conſult 
obſervators. Here alſo the caſe may admit 
of a favourable prognoſtic: And as for what 
concerns the optical phznomena, they muſt 
be the ſame as in the cafe immediately pre- 
ceeding. 

wrt finiſhed what I intended to fay con- 
cerning the final cauſes of the uniform motion 
of our eyes, I come now to inquire into the ef- 
ficient cauſe of this uniformity, or by what 
neceſſity it happens that both eyes are always 
turned the ſame way, ſo that none of us are 
able at pleaſure to give them different directi- 
one. 

Ariſtotle of old, and after him Galen, Avi- 
cenna, and moſt of the antients, do attribute 
this to the union of the optic nerves, near the 
fella offis ſphenoides ; but, ſince theſe nerves 
give no branches to the muſcles, but are whol- 

beſtowed upon the retinte, it follows that 

ey can attribute nothing towards the moti- 
on of our eyes, but are only for conveying to 
the mind, or viſive faculty, the impreſſions 
made upon their fund 'by the rays of light. 
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Hence it is, that, in blindneſs from obſttuctions 
in thoſe nerves, the ey-s continue to move as 
ormerly; becauſe their motion does not depend 
won the optic nerves, but upon their other 
nerves and muſcles. But, ſuppoſing that the 
otic nerves did contribute to the motion of our 
eyes, yet their conjunction could never occaſion 
this uniform motion z becauſe, as Diemerbroeck 
obſerves, (See his Anatomy, 16. iii. cap. 16.), 
matomiſts have found them disjoined in ſome 
ſubjects, who, while alive, moved their eyes u- 
niformly as other men. 

It is therefore, with good reaſon, that our 
moderns have rejected this 7 og as falſe 
and groundleſs ; but neither have they them- 
ſelves ſucceeded better, when they tell us, That 
this happens becauſe the nerves beſtowed upon 
the mufcles of our eyes, called vculorum motorii, 
ae united at their origin in the brain. Every 
body knows that our fingers are at liberty to ex- 
ecute different motions, and to be extended ſe- 
parately, though not only the nerve, but alſo 
the muſcle ſubſervient to their extenſion is but 
ne : Whence therefore this liberty ſhould be de- 
med our eyes, whoſe muſcles are diſtinct, I ſee 
not. But this 1s not all; for there are many 
parts cf the body, which, though they have 
nerves of different origins, yet they neceſſarily 
move together. . Thus the eyes cannot be turn- 
1 up or down, but the eye-lids follow their mo- 
ion, and keep at the fame diſtance from the pu- 
pl, though at the ſame time the eye-lids can be 
moved without any motion in our eyes. Did 


dis uniform motion depend upon any union or 
Vor, III. 5 con- 
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conjunction of the oculorum motorii, or of am eceive 

of our other nerves, none would ſquint but ſuck letermil 
as had them disjoined; and it would be in yainfſf;jes all 
to uſe any precaution againſt childrens taking ulMMkch a 1 
ſuch a habit, or to endeavour to correct it. ind mot 

The true cauſe of this uniformity in the moWhllow. 

tions of our eyes to me ſeems wholly to depend Dr « 
on cuſtom and habit. For it is not to be doubtWyons) h. 
ed but theſe motions are voluntary, and depend kon ref 
ing upon our mind, which, being a wiſe agent Me-r{tile 
wills them to move uniformly, not from any inW;cademi 
trinſical neceſſity in the thing itſelf, or for want it wil 
of power to move them differently; but becauſe vue mu 
ſuch motions are moſt profitable and uſeful to N nſerted 
us. So that our opinion is, that the uniform mo- Mpanarolt 
tion of our eyes is not at firſt neceſſary, but thai nſorms 
the mind has impoſed upon itſelf that law found-· Ie ſays, 
ed upon the utility and advantage that ariſe they are 
from this ſort of motion; which motion does rane, \ 
in time become ſo neceſſary, that none of uhr fibres 
are now able to move one eye towards any ob-Wniſtake, 
ject, but the other is likewiſe turned the ſameMyons of 
way. And, as for other creatures who move de eyes 
their eyes differently, ſuch as the chameleon Hd their 
which has this faculty in an eminent manner, {0 ge-lid, 
that the one eye is moved whilſtthe other remai niddle, 
immoveable; the one is turned forwards, at theMhreadth. 
ſame time the other looks behind; and the one pre part 


looks up to the ſky, when the other is fixed ou nuſcle t 

the ground: I wh as for other creatures that emjun&? 

move their eyes differently, ſuch as the har n was ſc 

chameleon, &c. it is evident, ſince the orgam i notion 

ſubſcrvient to thoſe motions are the ſame as inMtcular a 

man, that it 1s the utility and advantage on a the li 
receiv 
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eceive from theſe particular motions, which 
ltermines that principle which governs and 
les all their motions, to actuate the organs in 
uch a manner as thoſe motions, which they 
ind moſt profitable and neceflary for them, may 
fllow. 

Dr Goddart (in the Philoſophical Tranſac- 
tons) has obſerved, that the eyes of the chame- 
on reſemble a lens or convex glaſs, ſet in a 
rerfatile globular ſocket, of which our Pariſian 
rademiſts have taken no notice. But, be this 
x it will, they found that they were moved by 
tue muſcles, which, as in other creatures, are 
inſerted under the conjunctiva; ſo that it ſeems 
Panarolus was miſtaken, when, as Bartholin 
nforms us, (Hift. anat. rar. cent. 2. hiſt. 62) 
te ſays, that their eyes want muſcles, and that 
they are moved by the corrugation of a mem- 
brane, which is contracted by means of circu- 
lr fibres. What might have led him into this 
miſtake, may be gueſſed at fiom the obſerva- 
tons of the ſame academiſts, who tell us, that 
the eyes, which are very large, jut out full half 
of their ball, and are covered with one ſingle 
gje-lid, made like a cap pierced through the 
middle, with a hole not exceeding one line in 
„ at tte beadtk. This eye-lid was found faſtened to the 
the oneſſf pre part of the eye, by means of an or bicular 
xed ou nuſele that was ſpread over the whole tunica 
's that an junctiva, to which, as well as to the eye-lid, 
> hart Wit was fo adherent, that it ſerved to give the ſame 
orga notion to the lid as to the eye, though its par- 
e as 11 ticular action was to contract the little round bole 
ze theſ d the lid, which cloſes by enlarging itſelf croſs- 
receive 8 2 Ways, 
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ways, even to the making one ſingle lit, which 
very exactly unites the upper part with the lower. 
Seeing then that the eye cannot be moved, with · 
out communicating the ſame motion to the eye- 
lid, which muſt therefore appear corrugated, it 
is probable that Panarolus, for want of due ſcrue 
tiny after the muſcles, might have imagined 
that the raotions of the eye proceeded from the 
corrugation of this membrane, which is indeed 
contracted by means of the circular fibres of the 
orbicular muſcle. But, ſuppoſing Panarolus's ob+ 
ſervation to have been juſt, it is all one with re- 
ſpect to the preſent caſe ; for the diſſimilar mo- 
tion of their eyes, ariſing from the diſſimilar con- 
traction of thoſe circular fibres, can have no 
foundation, but in the utility and advantage that 
ariſes from ſuch motions, which might as well 
have been executed by muſcles. Nor can 7 
good reaſon be aſſigned why the mind, whic 

preſides over all the animal (if not alſo the vi- 
tal and natural) motions, ſhould not be at li- 
berty to contract this or that muſcle independ- 
ently of others, as well as to contract this or 
that fibre independently of others, eſpecially 
when we find it frequently does fo in other crea- 
tures, ſuch as fiſhes, birds; and amongſt quadru- 
peds, the hare, coney, &c. 

And as the hare, chameleon, 8c, have a 
power of moving their eyes differently, ſo nei- 
ther is there any room to doubt, but that at 
firſt we ourſelves are alſo poſſeſſed of the like 
power; as is evident from the obſervation, al- 
ready mentioned, of children, who, for ſome 
time after birth, can look different ways with 
their eyes; which power they retain, till, by 
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diſcovering the advantage of directing them 
the ſame way, they come to move them al- 
ways uniformly. This uniform motion, by 
uſe and habit, at laſt becomes ſo neceſſary, 
that the eyes cannot be moved differently 
long cuſtom rendering many actions neceſſary, 
which were not ſo eſſentially, nor from the 
beginning. 

. already given an example of this in 
the motions of the upper lid, which al- 
ways follows the motion of the eye, and keeps 
at the ſame diſtance from the pupil, whether 
the eye be turned up or down. The ſame 
thing may alſo happen the fingers; for, if one 
is not aecuſtomed to move any of them but in 
conjunction with the reſt, it will not be in his 
power to move them ſeparately. Hence it is 
that moſt people cannot bend their ring-finger 
towards the palm of their hand, but the little 
one ſhall follow its motion. If any body de- 
fres more examples of this kind, let him 
to elevate one of his eye - brows, while the o- 
ther is deprefled ; let him try to dilate one of 
his noſtrils, or one fide of his thorax, while 
the other is contracted ;; or, if he can, let him 
contract the muſcles on one fide of his bel- 
ly, while t thoſe on the other ſide continue re- 
laxed, I remember a time when it was very 
aUthcult for me to ſhut any one of my eyes, 
vhile the other was open, which now is ver 
aiy for me, becauſe I have accuſtomed myſelf 
thereto z and this frequently happens, even in 
the eyes themſelves : For, if we accuſtom our- 
elves to direct them diiterent ways, as boys 
o often in imitating thoſe that ſquint, we ſhall 

3 in 
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in time be able to ſquint without difficulty, e- 
cially if young. This is further confirmed 
om the diſhmilar motions of the eyes that 
are ſo frequently obſerved in blind people, and 
patticularly by that hiſtory, already quoted 
from Plempius, of a girl io lofing her ſight, 
and having therefore no longer any advantage 
from the uniform motions of her eyes, came at 
laſt to move them differently. Hence it is that 
children, the younger they are, are the more 
apt to become Fos end z becauſe, when young, 
they have not ſo much accuſtomed themſelves 
to look the ſame way with both eyes, as to 
render that uniform motion — and 
therefore do frequently become gogle-ey'd, by 
having many pleaſant objects preſented to them 
at the ſame time, which invites them to turn 
one eye to one object, and the other eye to a- 
nother: And thus they contract a habit of 
moving their eyes differently, which is apt to 
continue all their lifetime, if not timely cor- 
rected. Willis has obſerved this (in his Anima 
Brutorum, cap. 15.) in theſe words: * Quare 
« infantes, quando ipſorum oculis multz res 
« ſimul objiciuntur, ftrabiſmum facile contra- 
« hunt.” 


XIII Supplement to Art. XI. of Vol. I.; by 
ALEXANDER MoNRoO, Prefeſjor of Anato: 
my in the Univerſity of Edinburgh. 


AviNG converſed with ſome younger a 
natomiſts, whoſe imagination could not 

ſupply the want of a figure to explain what | 
wrote 
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wrote in Art XI. of your firſt volume, con- 
cerning the digaſtric muſcles, I beg you would, 
on their account, publiſh the incloſed figures, 
with a reflection or two on them, as a ſupple- 
ment to that paper. 

Tab. II. fig. 1. is a copy of as much of Cow- 
per's tab. 23. Myot. as relates to the parts in 
queſtion, with the addition of two or three 
pricked lines; the view here repreſented being 
a direct one of the left fide, with the head re- 
clined towards the right, and the muſcles in an 
unaCtive ſtate. 

A, denotes the baſe of the lower jaw, to 
which the anterior head of the digaſtric muſcle 
is fixed. : 

B, The part of the temporal bone from which 
the other head of the digaſtric riſes. | 

C, The os hyoides. 

D, The internal jugular vein filled with 
wax. 


f E, The anterior head of the digaſtric mu- 
le 

2 The poſterior fleſhy belly of the fame muſ - 
cle. 


G, g, The middle tendon common to both 
theſe heads. 


H, A ſtrong aponeuroſis fent from that ten- 
don to the os hyoides. 

i, Part of that tendon raiſed into a convexity 
forwards, by the over-diſtended jugular vein. 

K, The Ayle-hyeid muſcle, through which 
the tendon of the digaſtric paſſes. 


L, The extremity of the fylo-hyoid muſcle, 
that is fixed to the os hyoides. 
| Fig. 
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Fig. 2. Repreſents the direct anterior view 
of the ftylo-hyoid and digaſtric muſcles, with 
= ny hyoides, when the — is drawn much 

ck. 

The letters common to this figure, with the 
former, denoting the ſame parts, a compariſon 
of the two figures will ſhew what the effect of 
the different attitudes is, | 

Beſides what is common to both, 9, 9, here 
point out the great curve of the round tendons, 
to be at the ſame part where the ſtrong aponeu- 
roſis H goes off to the 65 hyoides. 

Pis the thin aponeurohs of the digaſtric muſ- 
cles, ſpread upon the mylo-hyoid muſcles. 

You ſee then that Mr Cowper paints no 
ligamentous pulley here for the round tendon 
of the digaſtric muicle to move in; nor ha 


he any in tab. 31. Myctom. where the digaliric 


is again repreſented ;z but in both he delineates 
the aponeuroſis fixed to the os hyoides, which 
he mentions :n his deſcription, num. 68. as 
a conſtant thing, as I always find it. But he 
is obliged to acknowledge (notwithſtanding the 
fondneſs he expreſſes for being the firſt who 
ſ}ewed the 3 by which the digaſtrics 
ati on the lower jaw) that the tendon paſſes 
through the ſtylo hyoideus, and an annular li- 
amerit, or ſometimes a membranous incloſure. 

ſtill affirm, that I never ſaw any ligament, 
ſuch as ties down the muſcles of the hand, fin- 
gers, foot, toes, or any other muſcle, whoſe 
action is determined by a band, or ligament, 
to any direction different from the {ſtraight 
courſe of its fleſhy fibres, and that what 1s 


called the annular ligament of the tendon > 
the 
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the digaſtric muſcle, is no other than the com- 
mon cellular membrane, which ſtretches with 
the leaſt force drawing it, and readily ries into 
cells upon blowing air into it. 

Some have - fancied that the ſtylo-hyoideus 
muſcle ſerves as a pulley to the tendon of the 
digaſtric; but any who have ever diſſected 
muſcles, muſt know that their fleſhy fibres 
are connected to each other by ſuch weak fibres, 
as can make very little reſiſtance ; and, in diſ- 
ſecting this part of the ſtylo-hyoideus muſcle, 
we ſcarce can hold it with a hook or forceps fo 
tenſe as to diſſect it clean, without the riſk of 
tearing its fibres aſunder, which painly ſhews 
it to be too weak for the uſe they aſſign it. They 
ought to have alſo conſidered, that the tendon 
has ne curve where it paſſes through this mulcle, 
which is a ſure ſign that the muſcle does not 
ſerve as a pulley to it. 

Though there was a pulley, through which 
this tendon paſſed, it could be of no utc, fo long 
as the tendon is tied to the os hyaides; for 
the aponeuroſis, H, hinders its play in the fame 
way as threads tied to a cord laid over a pul- 
ley, and to the ſcrew or ropes by which the 
py is ſuſpended, prevent motion of the 
cord, | 

It has been ſaid, that, though there is a great 
curve in the middle of each digaſtric muicle, 
when the head is extended backwards, yet it 
becomes ſtraight when the head is bended for- 
wards z and that, when theſe muſcles are ſtraight, 
they may bring the lower jaw down. ro 
this it may be replied, 1. That the digaſtric 
muſcles never are ſtraight; there is a * in 

them 
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them when the chin touches the breaſt. 2. If 
they were to pull the jaw down, they muſt 
draw the es hyoides upwards and backwards; 
whereas this bone deſcends and advances for- 
wards when the mouth is opened. 3. In thi 
fituation of the head, bended fo greatly for- 
wards, which is ſuppoſed to be the proper one 
for the action of the digaſtric muſcles, the 
mouth is not opened by the deſcent of the 
lower jaw, but by the upper one only being 
raiſed. 

One may readily judge from the figures, 
what the. action of this digaſtric muſcle muſt 
be If the poſterior head, F, alone act, the 
middle tendon will be drawn backwards till 
the aponeurofis ſhuffles from m to o, which is a 
very ſmall ſpace in Mr Cowper's figure, and 
muſt be much leſs in mine, after which this head 
acts on the os hyoides. 

The anterior belly, E, acting alone, the ex- 
tremity of the aponeuroſis, H, is brought from m 
to n, which is as much as this head could be 

ected to contract. 

If both heads act while the os hyoides is not 
kept down, the muſcle becomes ſtraighter, ap- 
proaching the line , till its axis is placed in 
that line, which I have endeavoured to prove, 
is the proper office of this muſcle in degluti- 
_ in which it is aſſiſted hy the ſtylo-hyoideus, 


If both heads contract while the muſcles, 
which pull the os hyoides down, are in action, 
the tendon, G, will be raiſed towards r, till 
the aponeuroſis, H, is made ſtraight and tenſe, 
Both bellies then continuing to contract in this 
Gtuation, 
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ſituation, they will conſpire in their efforts to 
draw the os hyoides upwards ; beſides which, 
the anterior head pulls alſo the jaw, A. Before 
the jaw can be depreſſed, the os hyoides, C, 
muſt be ſo firmly kept down by its muſcles, that 
it ſhall be more difficultly raiſed than the jaw 
can be deprefſed, otherwiſe E would move the 
os hyoides upwards, without any effect on the 
jaw. Since, therefore, the jaw can be depreſſed 
with no greater force than what is employed 
to pull the os hyoides down, it will neceſſarily 
follow, that, whatever diminiſhes the force pul- 
ling the os hyoides down, muſt hinder inſtead of 
aſhiting the depreſſion of the jaw. But, in the 
preſent ſuppoſition of both heads of the digaſtric 
muſcle, contracting in the ſituation above de- 
ſcribed, it is evident that the poſterior head can 
have no effect on the jaw, but exerts its whole 
force in pulling the cs hyoides upwards, by 
which it counteracts the muſcles, i. e. diminiſhes 
the force that draws the os hyo:ides down, (which 
the anterior head cannot increaſe), and conſe» 
quently the jaw is deprefſed, or the mouth is 
opened with leſs force, when the digaſtric 
muſcle contracts, than when it is unactive : 
From all which, eſpecially if joined to the ex- 
periments mentioned in the article to which this 
is a ſupplement, it appears evident to me, that 
the depreſſion of the jaw is no more the office of 
the digaſtric than the extenſion of the fore-arm 
is the office of the brachiqus internus. 


Artz 


MEDICALESSAYS 
: A Rticle xi. of vol. 1. and this its ſupplement, 


having been ſeverely criticized without 
convincing me that l am in the errors imputed 
to me, I think myſelf obliged to offer what ar. 
guments I can in ſupport of theſe arricles, 9 
which, on this account, no alterations are mad: 
in this edition, tho my other papers in this 
collection have corrections and additions made 
to them. 

My firſt critic is the famous Mr Winſloy, 
cne of the greateſt maſters in anatomy, to 
whom the world is infinitely obliged for nume. 
rous improvements and diſcoveries, and who 
appears, from his writings, to be a ſcrupulouſ. 
ly honeſt man. 

The ſecond is Mr Ferrein, who has given 
ſeveral ſpecimens of his accuracy and ingenuity 
publiſhed among the memoirs of the French a- 
cademy of ſciences, and in his other vr. 
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* 1 
e third is profeſſor Walther of Leipſic, who 
is author of numerous anatomical, phyſiological 
and medical tracts, which ſhew him induſtrious 
and learned, wa 

Theſe gentlemen have argued fo differently, 
that I muſt conſider each by himſelf. 


Anſwer to Mr WINSLOW. 
R Winſlow * obſerves, 1. That at the 


end of vol. 1. of your medical Eſſays, 
ö &c. 


Men. de l'Acad. des ſciences 1742. p. 178. of 40 
Edit, or p, 239. of 1200, 
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&c. publiſhed in 1733, notice is taken of his 
Expoſition Anatemique, publiſhed in the year 
1732. 2. That Dr Douglas's tranſlation of 
the expoſition was publiſhed in 1732. 3. 
That the 3d vol. of eſſays was publiſhed in 
I . 

33 the meaning of theſe obſervations is, 
to inſinuate that I was the firſt aggreſſor; and 
therefore, to ſet this matter in its true light, I 
muſt remark, 

1. That our vol. 1. which is properly for 
June 1731—May 1732, was publiſhed in 1732 
notwithſtanding the bookſellers having put 1733 
upon its title page, according to the common 
practice of people of that buſineſs, when they 
publiſh books near the end of a year; and that 
this volume was ſtopped ſeveral weeks at the 
preſs, after more than two thirds of the ſheets 
were caſt off. When my remarks on the 
articulation, &c. of the lower jaw, were cad 
10 the ſocicty in 1731, and When they were 
printed, I knew no more of the expoſition, han 
that a ſyſtem of anatomy was long and impa- 
tiently expected from Mr .W inflow. 

2. There, muſt be a typographical error in 
the ſecond obſervation ; for 1734 is on the 
tile page of Dr Douglas's tranſlation of the 
expolition z nor could a tranſlation of ſuch a 
book have well been publiſhed ſooner after the 
original. 

3. When vol. 3. of eſſays was publiſhed, I 
ad know Mr Winſlow's opinion concerning 
the point now in diſpute, but did not ice rea- 
jon to embrace it. 


Vor. III. 1 


The 
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The obſervations are followed by an accurate 
account of Mr Winſlow's doctrine, and then 
mine 18 attacked. 

On my argument of the digaſtric muſcles he. 
ing too ſhort for drawing down the lower jay, 
in opening the mouth “, it is remarked (9. 
185. 4to, 249. 12mo.) that the lower jaw be. 
ing a crooked lever, a ſmall motion at its an- 
gles muſt make a conſiderable one at the chin; 
and that the digaſtric muſcles may be regarded 
as if their inſertion was towards its angles; 
therefore a ſmall quantity of contraction of the 
fibres of theſe muſcles is only required. 

All will agree, that the motions of the ſeveril 
parts of the lower jaw, and of every other bone, 
are in proportion to their diſtances from their 
common center of motion ; and therefore the 
angles of the jaw move much leſs than the 
chin does: But this is no reaſon why the digs- 
ſtric muſcles ſhould be regarded as it they were 
inſerted into the angles, when they are inſerted 
into a part of the jaw which has a much la- 
ger motion than the angles have, in proportion 
to which motion they muſt contract; and the 
quantity of this contraction muſt be according 
to the length of their fibres, which I till think 
are too ſhort for ſuch an office. This is con- 
firmed by the diſſection of quadrupeds and 
birds, whoſe digaſtric muſcles depreſs the low- 
er jaw ; for, in them, theſe muſcles are not in- 
ſerted into the fore part of the jaw, but muci 
nearer to its center of motion. 1 


2 Edinburgh eſlays, vol. I, alt, xi. P-. 109, 
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In ſtating my ſecond objeCtion, Mr Winſlow 
has twice omitted the word proportional, and 
from thence is led to criticize me (p. 187. 4to, 
251. amo) for what I have not taid. 

I have ſo good an opinion of Mr Winſlow's 
integrity, that I ſhall give this hint, without 
entering into any argument, - believing that it 
will be ſuſſicĩient to make him wiſh theſe remarks 
had been omitted. 

In anſwer to this 2d objection (p. 187-252) 
and in ſome other parts of his memoire, Mr 
Winſlow alſo interprets what I called the angle 
of inſertion of the digaſtric muſcles, as it I 
meant by it the curvature of the tendons of 
theſe muſcles. 

What has occaſioned this miſtake, I cannot 
tell; for I have always named them differently: 
And I thought every one had known what is 
meant by the angle of inſertion of a muſcle 
into a bone, to wit, the angle between the mu- 
{cle and the bone, and that the nearer this angle 
is to a right one, the muſcle always acted, cates 
ris paribus, with greater advantage. In the 
preſent queſtion it might he caſily deinonſtrated, 
that the acarer perpendicular a muſcle fixed at 
one end to the os hyoides, and to the chin at the 
other end, is to a line drawn from the axis of 
the jaw through the part of the os hyoides where 
the muſcle is fixed, the larger angle it muſt act 
with in drawing the jaw down ; conſequently the 
digaſtric muſcles with a larger angle when 
the head is reclined back, and with a leſs one 
as the chin is depreſſed ; that is, theſe muſcles 
have a leſs angle of inſertion, as they continue 
to act; whereas moſt other muſcles obtain a lar- 

1 ger 
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ger angle of inſertion as they act. Thus, when 
the ſore - arm is extended, the biceps and brach. 
aus internus are inſerted at a very acute angle; 
but, as the fore - arm bends, the angle of their in- 
ſertion increaſes. 

Whether the aponeuroſis of the digaftric mu- 
ſcles is long and looſe enough to ſhuffle as much 
as is ſuſhcient for their action, if they were de. 
22 of the jaw, is the next point in which 

r Winſtow and 1 differ, and which other ana- 
tomiſts inſpecting the parts muſt determine. 

After this I am blamed (Mem. p. 189—2;4,) 
for conſidering the actions of each head of the 
digaſtric muſcles ſeparately; and, by repeating 
this critical remark afterwards, Mr Winſlow 
ſeems to think that theſe muſcles always act ſ. 
multaneoufly, or at the ſame time. 

If I had neglected to conſider the ſimultaneous 
action, I had been to blame; but, as this was 
done, there could be no fault in examining what 
each head can do; becauſe I have no doubt df 
their often acting ſeparately, as I ſee different 
parts of other muſcles act, which ſeem to be 
more made for co-operation than theſe two parts 
of the digaſtric muſcles. Thus, for example, 
when the arm hanging by the fide, is to be mi- 
ſed by the deltoid muſcle, its middle part only can 
act at firſt, becauſe the fore and back parts of 
this muſcle being then placed below the center 
of motion of the joint of the arm, might, it 
they acted, pull down the arm with as much 
force as the middle part could exert to raiſe it; 
and, on the contrary, when the arm is to be 
preſſed to the ribs, the lateral parts of the deltoid 
nuicle contract, while the middle part is _— 
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In relating my 4th objection { Mem. p. 189— 
254+), there are two miſtakes in tranſlating my 
words which have given ground to criticiſm, 
Where I ſay the os hyoides is kept firm, or a little 
brought down, brought down is tranſlated pouſſe 
en embas, puſhed down; whereas the evident 
meaning in French is abaiſſe or tire en embas. 
—Inſtead of tranſlating the Engliſh words, is the 
only ſuppoſition to be allowed, by the French 
words e/t la ſeule choſe que je ſuppoſe, the tran- 
lation ought to have 2 qu'on doit toujours 
peer. 

After Mr Winflow has mentioned how people 
may be deceived in making trials of the actions 
of the muſcles in dead bodies, he blames me 
(Mem. p. 190.—2 56.) for r R- the head 
backwards, when I was to examine the digaſtric 
muſcles, and ſays that I ought to have made the 
diſſection with the head in the ordinary erect 

ſture. 

8 making theſe experiments, I did not free 
the muſcles from any attachment which could 
haye effect on their actions: I did no more 
than lay their external fide fo far bare as I could 
take hold of it with a hook, or put a needle in- 
to it; and I ſtill think the experiments ought to 
be made with the head reclined backwards, ra- 
ther than in any other poſture, for this obvious 
reaſon, that it is in the reclined poſture onl 
that living people, evidently and without a ail. 
pute, cauſe their lower jaw to deſcend in open- 
ing the mouth; and therefore, if the digaſtric 
muſcles ever have any effect in pulling down 
the jaw, it muſt be in this attitude. i made 
the trials in all the poſtures z but mentioned 
TS. 3 this 
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this one particularly, as being the moſt deciſive 
of the queſtion in diſpute. 

I know not what uſe Mr Winſlow intends 
ſhould be made of his obſervation, that, in the 
moſt erect poſture, © the middle curvature of 
& the digaſtric muſcles, called their angle by 


cc Mr Monro, is much leſs than the ordinary 


% manner of diſſecting has given occaſion to 
c attribute to them.” It is certain that theſe 
muſcles never are ſtraight in any poſture, and 
that Mr Monro never gave the name of angle 
to their curvature z and, in the erect poſture, I 
fee nothing in theſe muſcles to perſuade me, 
they are fit for pulling down the jaw, unleſs 
the exp<:iment is made, as Mr Winſlow has 
ſometimes done, after taking away the adheſion 
of the middle tendon of a digaſtric muſcle to the 
6s hyoides. { Mem. p. 180.—243. 

I am alſo at a loſs to know, what advantage 
Mr Winſlow can have in the preſent argument, 
by conſidering the lower jaw as a crooked lever, 
as he has done (p. 185. & 191. 4to, 249. 25). 
12mo): For a power acting on or drawing one 
end of a beam, the other end of which 1s the 
centre of motion, has the fame force or effect, 
whether the beam is ſtraight or crooked, pro- 
vided tbe power acts in both with the ſame an- 
gle of inſertion, and ſame diſtance from the cen - 
tre of motion hs. 

It is acknowledged (p. 192.—258.), that, 
when the head is reclined back, and the os hyoides 
is kept firm, “ it is certain the poſterior heads 
« of the digaſtric muſcles cannot act, and conſe 
« quently can do nothing for the, motion of 
1 the lower jaw :” But then, as the —_— 
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frm or bringing down, or, as Mr Winſlow is 
pleaſed to quote me, the ptiſhing down, the lower 


jaw, is ſaid to be only a ſuppoſition which is 


not to be found in a natural ſtate, as is after- 
wards to be demonſtrated, the concluſion 
which might otherwiſe be drawn cannot, it is 
ſaid, be made. 

There is no fuch demonſtration, as Mr Win- 
ſlow here promiſes, to be met with in this me- 
moire, and the keeping firm or bringing down 
the os hyoides, when the mouth is opening, is 
ſo far from an imaginary ſuppoſition, that every 
perſon, putting a finger on the os hyoides while 
he opens his mouth, can be certain of its being 
2 conſtant evident fact; and therefore Mr Wins 
ſlow himſelf is here excluding the poſterior heads 
of the digaſtric muſcles from any ſhare in the 
motion of the lower jaw downwards. 

Unleſs the keeping the os hyoides down is 
again mentioned as an objection to my 5th 
ſection, there is none made (p. 192.—258). 

When Mr Winſlow knows, that, in the ori- 

inal of my 6th objection, the perſon endeavour- 
ing to feel whether the anterior heads of the di- 
gaſtric muſcles are in action, is deſired to do it 
while the mouth is opened ever ſo wide, quick- 
ly, or ftrongly, which laſt word 1s omitted in his 
quotation of this objection, he will with ſome of 
his refletions, which depend on his omithon of 
this word, had not been inſerted. 

It is admitted (p. 195 —26 2 , that the action 
of other muſcles beſides the digalttie, is to be 
felt while the mouth is opened; and (p. 196,— 
264.) that there is a difficulty in fecling the ac- 
tion of the digaſtric muſcles, enen is alledged, 
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it may be felt when the points of the two thumb 
are put at the internal or | 2550 fide of the 
bone of the chin, and reſiſtance is made by the 
thumbs. to the depreſſion of the jaw. 

In ſwallowing, any perſon may feel the ante. 
rior heads of the digaſtric muſcles in action, 
without having accurate knowledge in anato« 
my: I deſire only a compariſon to be made, be. 
tween the feeling of theſe muſcles when even the 
leaſt forcible deglutition is performed, and when 
the moſt ſtraining effort is made to open the 
mouth. In deglutition theſe muſcles are tenſe, 
hard, and ſwelled; in opening the mouth, their 
action cannot be diſtinguiſhed : They then feel 
no more tenſe than the traction of the os hy- 
oides, then drawn downwards, would make 
them, nor more protruded outwards than the 
ſwelling and rifing outwards of the muſcles a- 
bove them could cauſe. 


In proof the poſterior heads of the digaſtric 


muſcles aCting in opening the mouth, it is ſaid 
(p. 196---265.), that, (when the fore-finger 
„ is puſhed between the lower part of the maf- 
« toid proceſs and the angle of the lower jaw 
& (as alſo a little more forwards), and then the 
« finger is preſſed ſtrongly, while the jaw is 
« drawn down with effort to the laſt degree, 
te the belly of the digaſtric muſcle of that fide 
may be felt very diſtinctly as a kind of itretch- 
&« ed cord, eſpecially, if at the fame time the 
“ chin is born up by the thumb of the other 
« hand, to reſiſt the effort of drawing down 

« the jaw.” 
I did not expect Mr Winſlow would have 
inſiſted on this poſterior head acting in opening 
. the 
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the mouth, after acknowledging it certain that, 
« if the os hyoides is kept firm, (which it moſt 
« undoubtedly is) this poſterior head can do no- 
« thing for opening the mouth in the reclined 
« or extended attitude of the head, in-which the 
« mouth is only opened by the deſcent of the 
« lower jaw” and when there cannot be ſo 
much as a pretence for the favourite baſcule, or 
reverſion of the upper part of the head upon the 
condyles of the maxilla. Since, however, he 
appeals to this trial, I muſt obſerve, that, in ma- 
king it, no tenſe cord is felt in ſome people; in 
many it is felt, but in theſe it is very different 
from what is felt when deglutition is performed, 
both in its form and ſituation. In this latter 
action, one can diſtinguiſh the tenſion of the 
tendon, and the ſwelling of the belly of the mu- 
ſele; In opening the mouth, the cord is higher, 
deeper, and without any perceivable ſwelling 
in one part more then another; and, therefore, 
| underſtand it to be the ligament extended from 
the ſtyloid proceſs of the temporal bone to the 
os hyoides *, ſuſtaining the os hyoides, or that 
it is the ſtylo-hyoideus muſcle performing that 
office, when there is no ſuch ligament, as fre- 
quently is the caſe f. 

The laſt argument in the memaire ſor the 
digaſtric muſcles drawing down the lower jaw 
in opening the mouth, is (p. 18 2.— 245 p. 191 
257. p. 197-265.) the diſſection of qua» 
drupeds and birds, in whom the muſcles, ana- 
logous to the human digaſtric, are not connected 

to 


* Ruyſch adverſ dee. 3. 59 Cowper Myot in fol. T 
24, e Tab 27. Fig. r. DD. | 
1 Veitbreche Syndeſmolog. Sect. vi. $ 15: 
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to the os hyoides, but are extended in a ftraight 
courſe to the lower jaw, to the middle or back 
part of each fide of which they are fixed, and 
evidently draw it down. Win: 

I agree with Mr Winflow both in the ana. 
tomy and uſes of theſe muſcles in quadruped; 
and birds, but will not admit his concluſion, 
that the human digaſtric muſcles have the ſame 
office; for theſe muſcles of theſe creatures han 
not the curvature in the middle nor the connec- 
tion to the os hyoides, nor the inſertion into the 
chin, which the human digaſtric muſcles have, 
and which are the circumſtances upon which 
my objections to the common account of the 
action of theſe human muſcles are founded. -I 
any perſon was to argue thus: The human di- 
gaſtric muſcles are principal inſtruments in de- 
- glutitionz therefore the analogous muſcles d 
quadrupeds and birds are alſo organs of deglu- 
tition, Mr Winſlow would refuſe this concluſion 
to be juſt, for the ſame reaſons as make me not 
to admit his concluſion. 

After objecting to the common doctrine con- 
cerning the digaſtric muſcles, I took notice of 
both jaws contributing to the opening of the 
mouth; the upper part of the head only mo- 
ving when the chin is near the breaſt; the low- 
er jaw only moving while the head is extended 
fully back, and both jaws moving in all the in- 
termediate ſituations of the head, each of them 
moving nearly proportionally to the greater or 
lefler flexion or extenfion of the head. In 
proof of this, I deſire any perſon to put a knife, 
or his nail, oppoſite to the conjoined edges of the 
teeth, before the mouth is opened, to _ ” 
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ftraiglt knife or nail unmoved, while, ſtanding before a 
Or back W mirror, he opened his mouth in all theſe different 
ed, and WW attitudes of the head, and then he might ſee 
theſe motions of the jaws. 
he ans. WW In the reflection on theſe experiments (Mom. 
drupeds WF 4. 198—267.), Mr Winſlow ſeems to think that, 
clufion, MW « when there is not ſpace enough to make a 
ie ſame if « large opening of the mouth by the defcent of 
es have ff the lower jaw, one is natural y prompted to 
ww « raiſe or ies the head backwards proportion- 
Uto the 


« ally to the extent of ſpace neceſſary to make 
8 have, 4 the opening of the mouth by the ordinary de- 
which Wl « preſſion of the lower jaw; and that it is thus 
of the u that crocodiles raiſe the head to make a large 
d. H. throat, according to the obſervations on three 
an di Wl © crocodiles — in the collection of old me- 
in de. © moires.“ | | 
les of If, in opening the mouth, while the chin is 
deglu- ¶ near the breaſt, all the head was firſt raiſed, and 
Juſion WI then the lower jaw deſcended, there would be 
ne not ſome reaſon for this reflection; but, as the lower 
jaw is not in the leaſt raiſed, but keeps its ſitua- 


e con. tion, while the upper part of the head only moves, 
ice of it cannot invalidate what I have ſaid; and there 
ff the cannot be any intention of making ſpace tor the 
mo- deſcent of the lower jaw, when this jaw is not to 
low- deſcend.— The Academicians, whom Mr Win- 
ended low quotes, evidently thought of crocodiles rai- 
e in- ling their upper jaw and cranium by the muſcles 
them laced on the back part of the vertebræ of their 
Er or back and neck. | OW 
In In the ſame reflection (p. 199—268.,) it is ſaid, 
nife, that, in the experiment I propoſed tor ſeeing the 
f the motion of the jaws in a mirror, the perſon ex- 


the tends his head, that he may look into his throat: 
cnife —— Whereas 
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———— Whereas the experiment ſuccceds, whether 
the perſon. ſees or is blind, whether he knows for 
what purpoſe it is made, or is ignorant of it, whe. 
ther he holds the knife himſelf, or another dog 
it without his knowledge. In ſhort, whoever 
makes the trials, or ſees another do them with 
a mirror, or without one, muſt be convinced! 
have deſcribed what really is done in opening the 
mouth. | 

Jam ſurpriſed the reſfloctions above mention. 
ed were inſiſted on, ſince they contradict the ba. 
cule, or reverſion of tbe upper part of the bead 
upon the condyles of the lower jaw, argued for 
(P. 181—243 P. 184—247.); which I would 
next examine, if it was not more proper to con- 
ſider it in my remarks on Mr Ferrein's memoire, 
where it is more fully treated than in Mr Win- 
flow's. 

Whether the.uſes I have mentioned of the 
muſcles below: the os -byaides, to wit, the fter- 
no- hyoidei, coraco-hyoidei, &c. are aſſented to or 
denied, (p. 195. — 262.) I cannot fay ; for tho 
it is admitted, that . in great efforts to bring the 
lower jaw down to the laſt degree, and by this 
to che mouth greatly, the tenſion, .and a 
« kind of ' hardneſs from this tenſion of theſe 
„muſcles are felt, yet it is ſaid, that one ſhall 
—_— 1 hardneſs by the contraction 
<< of their es, nor ſhortening 
0 —— IF , 

Any perſon putting his finger on the {kin 
-which- covers theſe muſcles, while he moves his 
Jower jaw, can determine as well as the moll 
accurate anatomiſt what theſe muſcles then do; 
and therefore: I ſhall appeal to everyone's _— 
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determining this part of the debate. My colleague 
Dr Rutheriord, Mr Gibſon furgeon at Leith, 
and I, were conſulted about a tumor in the thy + 
wid gland of a very lean lady, in whom the co- 
raco-hyoid, ſterno-hyoid, and ſterno-thyroid muſ- 
des raiſed the ſkin covering them, on even the 
leaſt motion made by her lower jaw in ſpeaking 
to us, and then felt as firm hard cords under our 
lingers. 

lifter Mr Winſlow has finiſhed his reflections 
on Art. xi. of your vol. 1. he criticizes the fore- 
going ſupplement, but has nothing new in his 
remarks, except blaming me, (p. 202—272.) for 
making uſe of figures of the parts put in a wrong 
attitude, and particularly the one I had cauſed 
to be drawn of theſe parts, as they appear when 
the head is reclined back. 

I have already faid, and beg leave to repeat, 
that this is the molt proper attitude in which the 
digaltric muſcles can be examined, in order to 
pats judgment on the diſpute between us; be- 
cauſe it is in this poſture, that the opening ot the 
mouth is folely made by the deſcent of the low- 
er jaw; and therefore, if the digaltric muicles are 

the organs which pull down this bone, then it is 
that their action muſt be greateſt, and gonte- 
ly moſt manifeſt. | 

I ſhould have thought myſelf very happy in 

being prevented from cauſing any original ana- 
tomical figures to be drawn, which 1 probably 
would have been, had Mr W inflow given us tke 
figures ot all the parts of the body, as he intexd- 
ed; for, had the painters and engravers ecu- 
ted their parts with the ſame accuracy and can- 
dour, as he would have Giflected and priſented 
Vor. III. che 
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the originals to them, we ſhould have had by 
far the moſt compleat ſyſtem of anatomy ever 
yet has appeared, chown, as frailties muſt at. 
tend human nature, even a Winſlow might hare 
erred. Long may he live to do ſtill more er. 
vice to mankind; but I am afraid his great age 
will not bear the fatigue of ſuch laborious work 
as theſe plates would require. 


Anſwer to Mr FERREIN. 
HE. Academy of Sciences at Paris has pu- 


bliſhed two memoires of Mr Ferrein, re- 
lating to the motions of the jaws, in their Tran. 
actions for the year 1744. In the firſt of which 
there is (p. 427. &c. 579. &c. ) a deſcription 
of the articulation of the lower jaw, agreeing 
with the one in Art. xi. of your vol. 1.; except 
that 1. (p. 427 579.) the ſubſtance in» 
terpoſed between the two pieces of which the 
lower jaw conſiſts in infants, and between mol 
other bones of the head, ought, it is ſaid, notto 
be called a cartilage, as 1s commonly done, 
but a continuation of the perioſteum. 2. (b. 
329———5;80.) The ſubſtance which lines the 
cavity that receives the condyle of the lower ja, 
is likewiſe ſaid to be no cartilage, but a ſimple 
membrane. 3. (. 430 582.) The 
elaſtic meniſcoid interarticular cartilages are at- 
firmed to be ligamentous bodies. 4. (P. 4 


582.) The external and internal parts of 
artrular ligaments, which are thicker than the 


fore and back parts of theſe ligaments, accord: 
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ing to the common rule, of the ligaments of 
the articulations by ginglimus being thicker at 
the ſides to which leaſt motion is allowed, are 
here eſteemed four ligamentous cords. 

Seeing ſelf-defence alone obliges me to take 
up the pen at preſent, and none of theſe four 
ſpecialities are particularly deſigned to criticize 
me, I ſhall enter into no diſpute about them. 

The motion of the jaw forwards, or its ho- 
rizontal motion, is deſcribed in the Memoire, 
(b. 431—584.), in the ſame manner as in your 
Eſſays; but (p. 431—584. P. 432—586.) it 
is aſſerted, that authors have expreſſed them- 
ſelves ſo obſcurely concerning the motions of the 
jaw backwards, that it was impoſſible to know 
what they thought. 

Whether is it impoſſible to underſtand the 
following words, (Edin. Eff. vol. 1. p. 104.) 
The exterior extremity of this oblong poſte- 
« rior cavity is made very narrow by the mea - 
« tus auditorius nen conſiderably ad- 
« vanced forwards here, which again prevents 
the condyle ever to be puſhed ſo far back as 
«to be in Remy of doing any injury to the 
gland fituated in the more internal part of 
the cavity ?” Whether is not this a more 
particular account of the non-receſhon of the 
lower jaw, than to ſay in general, as is done in 
Memoires 1744, (Pp. 433 586.) that it is 
owing to the conſtruction of the parts, and the 


| oppolition of the ligamentous cords ? 


Mr Ferrein, obſerving that the condyles are 
too much ſtraitned in the glenoid cavities, for per- 
forming the large motions which the lower jaw 
makes to each Fae, (2. 434—588.) is aſtoniſh- 

2 ed, 
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ed, “ that an obſervation ſo ſimple, and z 
« truth fo ſtriking, has eſcaped the eycs of 6 
«K many * Has he not overlock. 
ed the following words of the Eſſays, vol. 1. 
p. 106. © The condyles can be moved lateral. 
« ly when they are lodged in the cavities, or on 
« the tubercles; but theſe lateral moticns are 
« much more confined in the cavities, becauſe 
« of the ſurrounding brims ?” 

Both anatomiſts and ſurgeons knew that the 
condyles of the lower jaw did not always ad. 
vance and recede together, but were capable of 
being moved forwards cr backwards, ſeparately 
or alternately. They are, however, obliged to 
Mr Ferrein tor his minute deſcription of theſe 
motions, and their effects on the different 
parts of the jaw, (2p. 435—588. P. 443—599)) 

In p. 439. 594. Mr Ferrein has made a 
very pretty diſcovery, and has corrected an er- 
ror into which all the anatomiſts had fallen, 
concerning the manner of the motion of the 
lower jaw in its depreſſion and elevation. — 
The condyles had always been thought the axes 
upon which the lower jaw moved, as moſt other 
bones do upon their articulated ends; but Mr 
Ferrein has demonſtrated the axis of motion of 
the lower jaw, in its motions upwards and down- 
wards, to be a little above its angles; fo that, 
when the body of the bone moves downwards, 
its condyles advance farwards, and when its bo- 
dy is raiſed up, the condyles recede back; by 
which, ſays he, the parotid glands are ſafe from 
compreſſion, as the muſcles which raiſe the 
jaw are from being overſtretched; and it may 
Fo added, that the nerves and blood-v«fleis 

_- which 
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which enter the internal poſterior hole of the 


jaw, are likewiſe ſaved from being twiſted, over- 


ſtretched, or torn, in the motions of this bone. 

I ſhall conclude my remarks on this firſt 
Memoire of Mr Ferrein, by obſerving that this 
account of the aperture of the mouth and ex- 
perience confirm what I have ſaid, (EF. vol. T. 
art. xi. p 108.) of the danger of a luxation 
of the lower jaw when the mouth is opened, 
and the condyles are on the tubercles of the 
temporal bones. It is in vomiting, coughing, 

wning, &c. that theſe luxations ever happen, 
fo that he ſhould not have quoted this opinion 
as erroneous, (p. 444—602.). 


THE firſt thing Mr Ferrein undertakes to 
prove, in his ſecond Memoire, is, (p. 511—687.) 
« that the head contributes to make the opening 
« of the mouth, and that it even contri- 
« butes conſiderably, but by a motion indepen- 
« dent of the will, and of the contraction of 
« the ſplenius, complexus, and other muſcles 
« which raiſe the head; in a word by a mo- 
tion reciprocal to that of the lower jaw, re- 
« ſulting trom the effort that is made to de- 
« preſs the lower jaw, and occaſioned by the 
« reſiſtance which it oppoſes to its depreſſion.” 

I ſuſpect I don't rightly underſtand this pro- 
poſition; for I am at a loſs to know what mo- 
tion can be independent of the will, which re- 
ſults from an effort, and which is ſaid, (p. 540 
—729.) to be an effect of the act of the will 
and I am not certain whether the recipro- 
cal motion here mentioned is Mr Winſlow's 
baſcule, or reverſion of the head upon th 
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condyles of the lower jaw. I ſuppoſe it is; and 
therefore am now to perform the promiſe I made 
in my anſwer to him. | 
As an introduction to Mr Ferrein's demon- 
ſtration of the foregoing doctrine, he mentions 
the following law in mechanics : I ſuppoſe 
& two bodies A and B, faſtened to the two ends of 
© cord which ſhortens itſelf; it is evident that 
ce the cord draws theſe two bodies, the one to- 
« wards the other, in making them paſs over 
& fpaces reciprocal to their maſſes, and that if 
© the maſs A is double or triple of the mak 
B, the ſpace which the maſs B moves ſhall 
„ be double or triple of what A moves.” 
If the force with which the cord ſhottens it. 
ſelf is leſs than the reſiſtance of the maſs A, 
how mych ſpace would that Maſs A move? 
None fſure'y. his is the caſe of muſcle, 
which almoſt perpetually act with a force which 
moves only the more moveable of the two parts 
to which their ends are connected. In proof 
of this I ſhall take Mr Ferrein's own examples 
of the fore arm and leg, which he has brought 
. 512— 688.) to prove his mechanic law. 
When the leg or the fore-arm alone is 
to be extended, its muſcles move it only, ſo far as 
according to the rule I juſt now faid is gene- 
rally obſerved ; but, fays Mr Ferrein, the rea- 
fon why the thigh or arm don't move at the 
fame time, is the reſiſtance made to the motion 
of the thigh and arm by the almoſt enormous 
maſs of the trunk, &c. which muſt be moved 
with them.—Let us ſuppoſe this a good reaſon, 
then obſerve what happens when one riſes from 
a chair, if it is even on one foot, 'The * 
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ſor muſcles of that leg raiſe the enormous maſs 
above it, and leave the leg immoveable; and 
in the ſame way one having his hands on a ta- 
ble with his fore-arms bended, can raiſe his bo+ 
dy from the ground by the action of the exten- 
ſors of the fore-arms, raiſing the arms and all 
the enormous weight of the body, the fore-arms 
remaining unmoved. If Mr Ferrein's law ob- 
tained in the action of muſcles, and if a leg 
and foot, or the two fore-arms and hands, are 
one tenth or eighth of the weight of the whole 
body then, in theſe cafes of riſing from a chair, 
or raiſing our weight on our hands, the leg or 
fore-arms ought to move only one tenth or 
eighth leſs ſpace than the thigh or arms. move 3 
whereas they move none. 'Thus muſcles move 
only the leaſt reſiſting part of the two "they are 
connected to, though the difference of the re- 
ſiſtance is but one eight or tenth; nay, if a 
man riſes with a weight in his arms, or on 
his back, the difference may not be one twen- 
tieth or thirtieth. 

Aſter aſſuming this mechanic law of mu- 
ſeles moving both the parts they are connected 
to, it is inferred, (p. 512 589.) that © the 
« principles which are eſtabliſhed, are _— 
« {ſufficient to demonſtrate, that the effort whic 
« one makes to open the mouth ought to tend 
eat the ſame time to deprets the lower jaw, and 
« to raiſe the upper one,” 

Admitting the law in mechanics to have 
been demonſtrated, and juſtiy applied to the 
action of muicles, and granting every thing 
yet mentioned in this memoire, this conſequence 


would not follow; becaule there has yet been no 
prook 
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proof brought of a contractile cord extended 
from the head to the lower jaw. 

In applying the law we have been diſputing 
about, Mr Ferrein ſays, (p. 513— 689.) «1 
« have diſcovered, that, notwithſtanding the 
« head's being nearer the trunk than the lower 
4 jaw, yet the reſiſtance which the head make 
« to its elevation is extremely little; and ſuch 
« nearly as it would be, if the head was whol- 
« ly ſeparated from the ſpine. I have alſo 
66 Gn that the reſiſtance of the lower jaw, 
c tho' really leſs, (meaning, I ſuppoſe, than that 
&« of the head), is however conſiderable enough 
« to occaſion in the head the motion which! 
ec have attributed to it,” to wit, the elevation. 

One muſt read the ſubſequent page of the 
memoire, before he can underſtand what the re- 
ſiſtance of the head wholly ſeparated from the 
ſpine is, which is here intended. It is, I ſup- 
pole, the reſiſtance to elevation which the head 
makes, when its upper part is made to move 0n 
the condyles of the lower jaw. 

The heads of people falling aſleep, or of 
children, and of weak perſons, when they are 
in an erect poſture, bend down their breaſts, 
and whoever raiſes the head of a man in a faint, 
may find, that, in doing it, he muſt employ a 
conſiderable force, ſo that the reſiſtance to the 
elevation of the head is not extremely little; 
and ſeeing it is here acknowledged, that the re- 
ſiſtance of the lower jaw is leſs than that of 
the head, it will be concluded, from the foregoing 
experiments with the legs and fore-arms, and 
many more ſuch might have been named, that, 
ſuppoſing a contractile cord to be extended oo. 
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the back part of the head to the lower jaw, this 
cord would only move the lower jaw, which is 
confeſſed to give the leſſer reſiſtance. : 
In the ſubſequent paragraph, there is an ac- 
knowledgment, which I heartily with had been 
more attended to. The words of it are, „In 
truth, the reciprocal motion of the head up- 
« on the lower jaw cannot be made, if the pro- 
« cefſes articulated with the ſpine (theſe muſt 
« be the condyles of the occipital bone) don't 
follow the determination which the motion 
« of the head gives them.“ : 
The condyles of the occipital bone are the 
fulcra on which the head * * and on which 
the motions of the cranium and upper jaw, in- 
dependent of the ſpine and lower extremities, 
muſt always be performed. Whoever affirms, 
that the condyles of the lower jaw can be the 
fulcra and axis of theſe motions, might as well 
lay, that a beam, AB, placed on the rigid pillar 
C, could ever have its axis of motion on the end 
D of another beam, DE, joined to AB by a 
hinge, where, it is evident, that, on raiſing the 
end, A, upon the axis, D, the other end, B, of 
the beam, muſt make its way down thro” the 
ſubſtance of the pillar, C, as the prick'd line, 
ab, does in Fig. 1. : Or, if we would ſuppoſe, 
as in Fig. 2, that the beam, FG, ſupported by 
the pillar, H, is to have its end, F, moved down« 


wards _ the axis, I, the end of a beam, Kl, 


fred to FG by a hinge; then it is evident, that 
FG muſt riſe greatly from the end of the pillar, 
as the pricked line fg does in the figure. It 
is almoſt needleſs to add, that the cranium, and 
upper jaw, are here repreſented by the 1 
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AB, ab, FG, fg. 'The pillars, C and I, are in- 
ſtead of the ſpine, and the crooked lines, DE 
and IK, are in place of the lower jaw; on the 
ſuppoſition of whoſe condyles being the axes of 
motion of the head, the ſpine muſt . immenſe- 
Pl compreſſible and elaſtic, to be lengthened and 
ortened fo greatly, in the opening and ſhut- 
__ mouth. 
is in vain to endeayour to elude the force 
of this objection to the reverſion of the head 
upon the condyles of the lower jaw, by ſaying, 
as Mr Ferrein does, p. 514—690), That “ the 
« motion of the head on the firſt vertebra of 
« the neck, and on the lower jaw, has nearly 
« the ſame axis.“ Mr Ferrein knows very 
well, how much farther back the condyles of 
the occiput are, than either the glenoid cavities, 
or tubercles of the temporal bones, with which 
the lower jaw is articulated ; for, of the ſpace 
between the occipital condyles and the fore- 
part of the jaws, the diſtance between theſe 
condyles and the middle of each cavity at the 
back part of the tubercle is about one fifth; 
and the diſtance between theſe condyles and 
the middle of the tubercle, is more than: one 
fourth : But, if the occipital condyles are at all 
behind theſe parts of the temporal bones, it is 
abſolutely impoſſible, that, while the head and 
ſpine are kept together, the fulcrum, or axis 
of the head can be on the condyles of the lower 
Jaw, or indeed any where, but on the occipital 
condyles or ſpine : And Mr Ferrein ſeems con- 
ſcious of this; for he does not affirm, that the 
axes are preciſely the ſame, which they ought to 
be, in his and Mr Winſlow's opinion of the mo- 
| tions 
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tions being performed on the condyles of the 
lower jaw, but only affirms here and afterwards, 
(p. 517.—695+), that they are nearly the ſame. 

The only way to make the head move on the 
lower jaw would be to take away its ſupporting 
pillar the ſpine, that the back part of the head 
might be left looſe and free; and then to hold the 
lower jaw firm. Upon comparing the axis of mo» 
tion, in theſe motions performed by the head in 
this ſituation, it may be ſeen very different from 
what it is while the ſpine ſupports the head, 
whether the vertebrz are put on a table, as Mr 
Ferrein (p. 5 14.-—690.) propoſes, or whether no 
part of the ſpine is ſeparated from the body, 
which is much the better way of making this 
experiment : The axis of motion of the head is 
therefore the ſame, whether it moves with or 
without the opening of the mouth. 

Mr Ferrein, aware that, though all his prelimi- 


"nary propoſitions were granted, yet the lower 


jaw muſt make a conſiderable reliitance before 
the head could be raiſed, mentions, (p. 515.— 
692.) four cauſes which conſpire to make this 
reſiſtance, to wit, 1. The inertia of the parts, 
which, as in all matter, makes them reſiſt mo- 
tion.—2. The ployement of the parts which com- 
poſe the fore-part of the neck. 3. The con- 
nections of the lower jaw, with the upper part of 
the neck. — 4. The fleſhy body of the pharynx, 
which is connected to the neck and lower jaw. 

I am ſurpriſed that the firſt of theſe cauſes is 
mentioned to prevail in a. pendulous member, 
whoſe gravity 1s making it tend downwards.— 
I did not tranſlate ployement in the account of 
the ſecond cauſe, becauſe I cannot think this 

wor 
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word is here taken in the common ſignificatioy 
of bending, ſinking, ſhrivelling, or 1 ortening, 
which would all contribute to bring down the 
lower jaw; and, if I was to take any notice of the 
1ſt, or of this 2d, and the 3d and 4th cauſes, it 
would have been to enumerate them as cauſe 
which draw the lower jaw down; for they hare 
not only gravity to cauſe them to deſcend, but 
the muſcular contractile organs, on the fore part 
of the neck, being connected below to parts 
which are much more difficultly moved than the 
lower jaw, to wit, the ſternum, clavicles, ſca- 
pul, dizphragm, whatever power of contraction 
they have mult be a niſus to draw down the jaw, 

It is however needlets, in the prefent argu- 
ment, to inſiſt on a minute claſſing of the cau- 
ſes, when we every day ſee the jaw falling, and 
the mouth open, in . paralytic, dying 

rſons, or whenever the levators of the jaw 
e weak, nay, whenever the attention of 
the mind is taken of from the office of ſuſ. 
taining the jaw, it falls. Thus people in pro- 
found meditation generally have their mouths 
open; and a country- fellow ſtands gaping, 
while he is gazing at the novelties of a town, 
W hen the cheeks and the muſcles, which 


. b « the 
are levators of the lower jaw, are cut in a dead « of 
body, the mouth remains open, while the head per 
is in the erect poſture. Gf 


I ſhall make no remarks on Mr Ferrein's proof uppe 
of the poſſibility and reality of the motion of Mr 1 
the upper jaw in opening the mouth (contained pa 
in mem. p. $I5, 516, 5$17,—693, 694, 695 of th 
but beg the reader to compare them with a feu 
lines in p. 115. of vol. 1. of Edinb. Eff. * 
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This ſection of Mr Ferrein's memoire is con- 
eluded, Þ: 516.—695, with five remarks. | 
« 1, 'The axis of motion in the depreſſion of 
« the lower jaw is, according to him, nearly the 
« ſame with the axis in the elevation of the up- 
„per jaw. re be vi apt Fatt 

2. Theſe axes are both very different from 
« the axis of the natural motion of the head, 
« ſuch as is made naturally, and without con- 
« ſtraint, by means of the ſplenius and complex - 
« us.“ | 1 

Of the doQtrine in theſe remarks, enough 1s 
already ſaid.” _ i te- 

« 3. The reciprocal motion of the upper 
« jaw is independent of the contraction of the 
« ſplenius, complexus, and other levator muſcles 
« of the head; this is demonſtrated by reaſon and 
experience | 

I ſee no reafon for this in the memoire, but FT 
ſhall take one againſt it from Mr Ferrein's ownt 
doctrine, which is uſing what is commonly calls 
ed argumentum ad haminem. In p. 541.— 
730. he gives it as a maxim, . That muſ- 
«cle being connected at its two ends to two dif- 
« ferent bones, every motion of the one or of 
« the other of theſe two bones, which makes one 
« of theſe ends to come nearer to the other, de: 
© pends, at leaſt in part, upon the contraction 
«of that muſcle.“ Now, whatever axis the 
upper part of the head has in its elevation, 
Mr Ferrein will certainly grant, that the back- 
part of the head defcends during the elevation 
of the fore-part of it; and this back-part can- 
not deſcend without the end of the ſplenius and 
complexus inferted-into it coming nearer to their 
Vol. III. X Other 
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other end, which riſes from the vertebra ; and 
therefore, by bis own maxim, theſe muſcles, 
leaſt in part, ſerve to bring down the back pan 
of the head, and thereby raiſe the fore · part af 
It. 

The experience he. appeals to is, to apply the 
fingers upon the teguments covering the ple. 
nius and complexus when the mouth is opening; 
when, he affirms, theſe muſcles are not felt 
hard or tenſe, unleſs when the ſeparation of 
the two jaws being come to the laſt degree, one 
endeavours to. force further the opening of the 
mouth. 

The anſwer to this experience is, That in 
every perſon, blind or ſeeing, ignorant or ac- 
quainted of the intention, the action of theſe 
muſcle, is always felt in opening the mouth, 
eſpecially when — quickly, ſtrongly, and with 

repeated jerks, the perſon who makes the trial 
remembering that they are thin broad muſcles co- 
vered with thick ſkin and fat, and with the cu- 
cullaris muſcle; ſo that they cannot be expected 
to ſwell ſo much outwards, during their contrac- 
tion, as a maſſeter, gaſtrocnemius, or ſuch o- 
ther thick muſcle which is little covered. 

4. The upper and lower jaws concur in the 
« {ame manner to open the mouth, ſince they 
« divide the motion which prodaces this effect. 
7 not this the doctrine of your effay-wri 
ter 

« 5. It is probably the ſame in the crocodile, 
« as well as in a great number of other ani- 
« mals: It is known that the crocodile, in open- 
« ing its throat, raiſes the upper jaw conſider 
te ably : We are aſſured, in the old memoires ofthe 
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« academie, that this elevation is greater than 
« the depreffion of the lower jaw; there fix 
« muſcles are deſcribed, which are in place of 
« the ſplenius, complexus, &c. and which are 
« there ſaid to produce the motion of the upper 
« jaw,” | 

This is ſuch an explicite declaration of theſe 
fx muſcles ſerving to open the throat, that 1 
can't imagine how it came to be brought as an 
argument againſt me, unleſs the remark which 
follows is thought to explain this declaration to 
the reverſe of its obvious meaning. The re- 
mark is, „All the muſcles of which we have 
« ſpoke, are only appointed to raiſe or brin 
« down the head; and thus, when it is fai 
that thoſe which are placed upon the back- 
« part of the back and neck ſerve to raiſe the 
© jaw, it is not properly the jaw which is rat- 
« ſed—but the upper jaw, and the cranium z 
« for the bones which compoſe theſe two parts 
« are firmly connected to each other.” 

In this the Academicians are guarding againſt 
their readers believing, that they joined in the 
common opinion which prevailed at that time, 
of a crocodile's upper jaw having a moveable ar- 
ticulation, and moving independent of the mo- 
tions of the cranium, in the ſame way as the 
upper beaks of parrots move, without any in- 
tention of contradicting what they had ſaid of 
the muſcles analogous to the ſplenius and com- 
plexus raiſing the upper jaw. —Nay, Mr Fer- 
rein's introducing his explication of the words 
of the Academicians with, apparemment, and 
afterwards with i eft a preſumer, probably, and 
it is to be preſumed, ſhews that he was not con- 

| R 2 +  mwanced 
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vinced his explication was juſt, but rather that 
he gave it in complaiſance to Mr Winſlow, 
In the ſecond; article; or ſection, of the Me. 
moire I am examining, Mr Ferrein treats of the 
muſcles which produce the motions: of the one 
or the other jaw; in which, to ſhun digteſ- 
ſions, he premiſes ſome preliminary obſervati. 
Ons, hich 1 ſhall conſider in the fame order he 
has put them. | | 

1. (P. 519-698.) In polygaſtric muſcles, the 
$ contraction of one belly is independent of thy 
“contraction of another.” WOES ol 

I [agree to this, but don't chuſe to adopt all 
the reaſoning in proof of it; which, however, 
not relating to the ſubject in diſpute, I ſhall pak 
without further notice. Li | 
2. (P. 521701.) „ The inflexion of the 
* tendon of the digaſtric muſcle, is produced by 
“ an annular ligament, and by an aponeuroſis 
« which is fixed to the os hd e s. 

1 have deſcribed and painted the aponeuroſis. 
Cowper * mentioned an annular ligament; and 
it is painted by Courcelles , who ſays, in om - 
„ nibus-ſubjectis non tam diſtincte conſpicitur 
te annulus; and Mr Ferrein admits, chat it is 
inconſtant in its appearance, varying in its thick- 
neſs and breadth, and being (p. 529 —7 12.) fre- 
quently enough, and (p. 53i—715.) very ol- 
ten, intirely wanting. 4 | 
In the comment on this ſecond obſery. (gp. 5 13. 
—783.), there is a little miſtake committed, 
hen it is ſaid, the 1gch article of your vol. III. 
is accompanied with two figures of Cow per, there 

Acer | being 
* Avat, explicat. of tab. 15. et Myot. 
1 Iccn., Mulc, capit. 4., Lugd. Bat. 1743. tab. 4. 


and 
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being but one figure of Cowper's. And, imme- 
diately after, by beginning a 8 from 
that article in the middle of a ſentence, I am 
made to . what I never intended, to wit, that 
this ring of his is nothing but a cellular mem- 
brane; whereas, by beginning the quotation 
five lines higher, or reading the 3d objection 
in art. XI. of vol. 1. wy one may ſee, that 
I denied ſuch a pulley to the tendon of the di- 
gaſtric muſcle, as the ſuperior oblique muſcle of 
the eye, or the muſte]-s of the fingers, have to 

lay in; unleſs the cellular membrane had 
nh miſtaken for a pulley. Mr Ferrein agrees 
with me, that there is no ſuch pulley, tho' he is 
pleaſed to give the name of annular ligament to 
ſome fibres of the aponeuroſis, which, rifing in 
greater or ſmaller number in ſome ſubjects, 
muſt paſs over the tendon, to join others, 
which are extended from the inſide of that ten- 
don. Whether do ſuch uncertain fibres war- 
rant one to lay down a general maxim, “That 


the inflexion of the tendon of the digaſtric 


« muſcle is produced by an annular ligament,“ 
eſpecially, ſeeing the inflexion is always made, 
whether there is or is not ſuch a ligament ? 
The third and fourth. oblervations ir the Me- 
mire being approbations of the doctrine in 
your eflays, concerning the curvature, or ten- 
don of the digaſtric, which cannot be raiſed with- 
out the os hyoides, and its want of a pulley, I 
ſhall make no remarks on the explications of 
them, that I may avoid more difpute than is 
neceflary for my own defence. 
Mr Ferrein, obſerving ſome fibres of the ſty- 
lo-hyoid muſcles joined with the digaſtric, con- 
R 3 cludes, 
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cludes, in his 5th obſervation, (g. 631—71;. 
that * the ſtylo hyoideus —. .. the — 14 
„belly of the digaſtric, may be conſidered a 
& one and, the fame muſcle with two heads.” 

If the connexion of the. aponeurotic fibres 
of muſcles ſhould give the name of digaſtric, 
| 4h bh &c. to all the muſcles which have 

ſuch connexion, the number of the many hel. 
lied muſcles muſt be greatly increaſed. . 

(P. 535—720.,) It is ſaid, ( the ſtylo-hyoideus, 
« and poſterior belly of the digaſtric, are ap- 
« pointed to act together, and to produce near| 
64 the fame effects. — How does this agree wil 
the firſt obſervation, (p. 515—648.) © In po- 
&« lygaſtric muſcles-the contraction of one belly 
is independent of the contraction of another! 

I be 6th obſerv. is (p 336 an „b 
& os hyoides departing from its natural ſituation 
& cannot be moved from before backwards. The 
reaſons for which is ſaid to be, the ends of the 
cornua of the os Hyeides then reſting upon, or be- 
ing ſupported. by the tendinous parts of the 
muſcult recti anteriores majores of the head, 
which are ſituated immediately upon the ver- 
tebræ. | 

ne would think that, as muſcles have a con- 
ſtant niſus to fhorten themſelves, the curve 
which the muſcles above and below the os hya- 
.des make, was intended to keep the points of 
its cor nua from reſting on the vertebræ, to pre- 
vent the parts there from being hurt by the 
preſſure of theſe points. And, when one is di- 
recting no effort in theſe muſcles, but they are 
left to their natural action, a finger on = 
ale 
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baſe of the ot hyoides can puſh it back, and, 
when we obſerve the motion of this bone in de- 
glutition we fee it recede farther back than its 
natural ſituation. | 

The 7th gbſervation is to confirm what I had 
ſaid concerning the keeping firm or bringing 
down the os hyoides in opening the mouth. But, 
in the account of the diſpute about the digaſtric 
muſcles, the. word uniquement, p. 537—723- and 
the word /eul p. 550—743-) ought not to have 
been put; for I never ſaid that the digaſtric 
ſerved only for deglutition. 

I am here in an unlucky fituation between 
the Academicians. Mr Winſlow, as I obſerved 
formerly, blames me for conſidering other acti- 
ons of the two heads of the digaitric muſcles 
than the ſimultaneous one; and here Mr Fer- 
rein blames me as much for conſidering only the 
ſimultaneous one. W hoever reads your eſſays 
will find Mr Winſlow has underſtood me beſt. 

After what I have ſaid concerning the impoſ- 
ſibility of the condyles of the lower jaw ever be- 
ing the fulcra or axis of the head 1n.its motions, 
it is needneſs to ſhew Mr Ferrein's miſapplica- 
tion of his obſervation of the maxillary condyles 
advancing forwards in opening the mouth, 
which (p. 538—725.) he would have us to be- 
lieve is the head ſhuffling back. He will ſee the 
miſtake by only trying whether he feels this 
ſhuffling backwards in the, maſtoid proceſs, and 
whether the ligaments, which join the occipital 
condyles to the vertebræ are long enough to al- 
low this ſhuffling back of the head ? 

The uſe of the external pterygoid muſcles, in 
bringing forwards. the condyles and meniſcoid 

cartilages 
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cartilages of the lower jaw, is next deſcribed in 
nearly the ſame manner as in your effays ; and 
(p. 539—727.) the ſame action of bringing down 
the lower jaw is aſcribed to the mylo and genio. 
hyoidei muſcles ; but, in proof of this laſt pro- 
poſition, Jam made to ſay, that the os hygider 
moves towards the lower jaw, when the jaw i; 
brought down ; or at leaſt I muſt be inferred to 
ſay ſo from my aſſerting, that the muſcles aboye 
and below the os hyoides, having a conſiderable 
curve at this bone, muſt draw it forwards when 
they are acting. 

If T had not faid that the os hyoides is brought 
down and reſtrained from coming too far for- 
wards in opening the mouth, there might have 
been ſome grounds for the inference abore 
mentioned; but, as I affirm both thoſe facts, the 
inference ought not to have been made from 
one circumftance, without mentioning the other 
two. a 

The ſecond propoſition (p. 540—729.) is, 
The ſtylo-hyoideus muſcle ſerves to raiſe the 
« upper Jaw ;” the proof of which is the motion 
of the two jaws upon the fame axis; the motion 
of the upper jaw very different from the natura 
motion of the head, and altogether independent 
of the contraction of the ſplenius, complexus, or 
its other elevators ; and therefore, the raiſing of 
the upper jaw muſt be by the action of the ſtylo- 
hyoideus and poſterior head of the digaſtric. 

If your readers are convinced, that the cir- 
cumſtances in the antecedent propoſition are dif- 
proved, as I have endeavoured tv do, they wil 
reject the conſequence here drawn. 

Tho' we follow Mr Ferrein in his ſuppoſition 


(p- 54 
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(p. 541-729) of the ſtylo· hyoideus muſcle being 
extended to the chin inſtead of being fixed to 
the 95 hyoides,,, we would not find this muſcle 
could make any effort to raiſe the upper jaw: 
For the head always performing its . motions 
on the ſpine, and the ityloid proceſs, which is 
the part of the head to which this muſcle is 
fixed, being farther forward than the axis of 
the bead's motion, the muſcle never can draw 
down the back-part of the head to raiſe the fore» 
art. ron s; Mott) 34 vt 2 file 
i The 1ft, proof the ſtylo - hyoideus . raiſing the 
upper jaw is founded on the following general 
rule : * Every muſcle being connected at its 
„two ends to two different bones, all motion 
« of one or the other of theſe bones, which 
« cauſes.one, of theſe, ends to come nearer to 
« the other end, depends, at leaſt bn paſts on 
the contraction of that muſcle. rule, 
« it is added, is perhaps new.” 
ls it new to you, gentlemen, that muſcles 
ſhorten, or endeavour to ſhorten themſelves, 
when. they act, and that they mult be ſhorter 
when their ends come nearer each other? And, 
if the rule is true. does it not prove what I for- 
merly inferred from it concerning the action of 


the ſplenius and complexus ? 


Whoever lays it down as an univerſal prin- 
ciple, that every muſcle becomes ſhorter when 
it acts, or that every. muſcle: which ſhortens it- 
ſelf, is exerting its force, is in a miſtake, as is 
evident in numerous examples. Thus, when 


one ſits down on a feat, the extenſor muſcles 


ot the legs, and the retractors of the thighs are 
in ſtrong action, yet are lengthened, while the 
flexors 


* — 
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flexors of the legs and — are ſhortened, but 
unactive —— The extenſors of the ſpine are the 
acting but elongated muſcles, when we boy 
forwards. Nay, of two muſcles which ſeem 
to have nearly the ſame direction and uſe, the 
one may act without the other. Thus the biceps 
flexor cubiti and brachigus internus, general! 
act together in bending the fore- arm; but, if 
the fore-arm is to remain extended, or is to be 
kept fixed in any degree of flexion, while the 
arm is to be ſtrongly raiſed and drawn forwards, 
the biceps contracts ſtrongly. and the brachizus 
is unactive; or if the fore-arm is to perform 
ſtrongly the action of pronation, while it is to 
be bended with little force, the brachizus may 
act while the biceps is unactive, leſt this latter 
muſcle counteract the pronators, whoſe force is 
then principally required. | 
I hope the feeble criſpation of the muſcles 
which I have ſaid to be unactive in the foregoing 
caſes will not be called their ackion, in order to 
find a contradiction in my words. Every one 
ſurely knows the difference between the weak 
natural curtation of muſcles and their ſtrong vo- 
luntary contraction. 
if . rule is faulty, the example of the ſtylo- 
hyoideus, as here applied to illuſtrate it, is one of 
the moſt unfavourable in the body, becauſe, this 
muſcle being fixed to a part of the head farther 
forward than its axis of motion, jt is impoſſible 
ſuch a muſcle ever can raiſe the head. — But, 
ſuppoſing the connection of this muſcle to the 
head to be farther back than its axis and ſup- 
poling the cornua of the os hyoides to reſt 3 
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their points on the vertebrz of the neck, can it 
be imagined that ſuch ſlippery round points could 
poſſibly ſtand ſo firm on the ſlippery vertebræ as 
to be a fulcrum to the head in its elevation, eſpe- 
cially too while the traction is at the other end 
of the cornua, and in a very oblique direction? 
or could ſuch points be prefled with ſo much 
force upon the muſcles covering the vertebræ 
without hurting them ? | 

In my anſwer to Mr Winſlow, I mentioned 
what I thought the uſe;of the ſtylo-hyoideus muſ- 
cle in opening the mouth; and - 65 66 may paſs 
Mr Ferrein's ſecond propolition, which treats 
of that ſubject, without examination, as I ma 
alſo do to his third propoſition, wherein he af. 
ſigns the ſame uſe to the mylo, genio, ſterno, co- 
raco hyoidei muſcles as I had done. 

In his fourth propoſition, ( p. 543—732.) he 
undertakes to prove “ that the mylo and genio- 
« hyoidei aſſiſt in certain caſes the ſtylo-hyoi- 
« dei to raiſe the upper jaw, but that the ſtylo- 


« hyoideinever can aſſiſt the former to bring down 


« the lower jaw.” 

The power of the ſtylo-hoidei to raiſe the up- 
per jaw, and the cornua of the os hyoides ſerving 
as fulcra to the head in its elevation, being the 
foundations on which the proof of this propoſi · 
tion is laid, I nced not do more than mention it, 
and refer to what has been ſaid againſt theſe 
foundations of it, which may alſo ſerve as an an- 
{wer ta what is ſaid of the poſterior head of the 
digaſtric muſcle (2. 544—545—734—736-) 
where the ſame principles are made ule of. 
What is ſaid (p. 544—545—734—735-)of the 
anterior head of the digaſtric, is appealing to his 

general 
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general principle about the ſhortning of muſcles, 
and repeating what Mr Winſlow had faid, which, 
being already examined, need not now be con- 
ſidered. | 
Had not Meſſrs Winflow and Ferrein been ſo 
ſond of the impoſſible reyerſion of the head, up- 
on the condyles of the lower jaw, they might hare 
Had a better argument than any they have em- 
ployed for the action of the r muſcle in 
opening the mouth: They might have obſerver, 
that the poſterior. belly of the digaſtric is fixed 
to the ſkull, at leaſt as far back as the condyle 
of the occiput, where the axis of the motion 
of the head is; and therefore, when that muſcle 
acted, it might draw down the back-part of the 
head, and ſo raiſe the fore-part, while the ante. 
rior belly brought the lower jaw down. 
— Left ſome other make uſeof this argument a- 
gainſt me, I muſt obſerve, that the axis of the 
head is much farther back than its center of gra- 
vity, on which account rhe head falls forward on 
che breaſt, whenever the organs that ſupport it 
are weak and unactive, as in infants, fleeping, 
drunken, fainting, apopletic people, whenever 
they are put in the erect poſture. The organs 
which ſupport the head from falling forwards arc 
the fplenius, complexus, and other muſcles pla- 
ced on the back-part of the neck, as is evident 
from the head's bending forward when theſe 
mufcles are cut tranſverfely, from the retraction 
of the head when they are convulſed or inila- 
med; and many more ſuch proofs might be na- 
med. | Theſe mufcles are not only ſtrong by 
their number of fibres, but they. are inferted in- 
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5 


to the head in a much more :dvantageous way, 


than moft muſcles of the body are in their re- 
ſpective bones; for they are fixed into the head 
nearly at right angles, and at a conſiderable di- 
ſtance from the axis, that they may have a long 
lever to act with; and their other end is fix- 
ed to the vertebrz, where little motion in the di- 
rection of their traction can be allowed. Where- 
as the digaſtrie muſcles have few fibres, are fix- 
et very nearthe axis, at a very acute angle, and 
are comected at their other end to a very looſe 
moveable part; and therefore can never oſſiciate 
in ſtead of the other powerful organs. Nor would 
the frxing of the os Hyoides by the muſcles below 
it render the digaſtric any way equal to the office 
of raiſing the head, while the action of the po- 
ſterior head of the digaſtric would diminiſh the 
force eee the lower jaw is drawn down juſt 
as much as the power of its own action : For it 
muſt be evident that the lower jaw can be drawn 
down. with no greater force by muſcles fixed to 
the og hyaides, than what is exerted to keep that 
bone down. Whenever the power is greater that 
draws the os hyoides up, than what pulls it down, 
it muſt be movect towards the jaw, which it ne- 
rer is in opening the mouth. 

P. 547. 548-739 lt is granted, according to 
what is in your eſſays, p. 117. that the mylo and 
genio-hyodei muſcles draw the jaw backwards. 

I paſs ſeveral little things which may be criti- 
cized in the four following pages, to come to the 
conclufion of this memoire; where it is aſſerted, 
That Bidtoo, Cowper, and Monro conclude it 
Cimpoſfible to ſwallow, while the mouth is o- 

Vol. III. 1 « pen; 
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« pen; which reaſoning is deſtroyed by expe. 
« rience, as may be obſerved in thoſe who 
ce drink, pouring the liquor from above, into the 
© mouth.” 

I can fee no ſuch affertion in Bidloo, either 
where, in tab. xv. of his Anat. corp. hum. he 
has painted the digaſtric muſcle, nor where the 
lower jaw is delineated in tab. xcii. nor is it to 
be expected any where in his large anatomy, be- 
cauſe, in the preface it, he declares, he is not to 

ive the hiſtory of the uſes of the parts, nor have 
1 obſerved it in his exercitationes. 

Cowper, in the explic. of Bidloo's tab. xy, 
and in both the editions of his Myotomy, fays, 
« When we ſwallow our aliment, we ſhut our 
« mouth,” which is true; but he mentions no- 
thing of the impoſſibility of doing otherwiſe. 

Monro's words are,“ Eſſays vol. 1. p. 111.;” One 
can ſcarce ſwallow any with his mouth open, 
which might be tranſlated into French, “ Celt 
« avec beaucoup de difficulte qu'on peut avaler 
« quand la bouche eſt ouverte,” which I ſuppoſe 
Mr Ferrein will allow. The experiment of ſwal- 
lowing when liquor is ts into the mouth 
from above, does not prove it not difficult to 
ſwallow with the mouth open; and in this ſitua- 
tion, the weight of the liquor ſupplies, in a great 
meaſure, the office of the digaſtric muſcles. 

The challenge of the accuracy of 7 ＋ — 
puts me in mind to remark, that Mr Platner, 
whoſe pen is ſaid (p. 427—578.) to have been 
employed about the uſe of one of the muſcles ot 
the lower jaw, does no more than relate ſome of 
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Mr Winſlow and I had ſaid, declaring, p. 14. 


Nec in has lites ire, nec eas H ame auſm. 
He will neither enter into, nor determine this 
diſputed queſtion. | 

If any of your readers think I have wrote 
more, and you have publiſhed more than the 
ſubject in diſpute deſerves, they will, I hope, be 
ſo good as to remember, that, on my part, ſelf- 
defence 1s allowable, and the example of the 
Academy of ſciences, who have inſerted 92 


pages in 4to, on this ſubject, into their memoirs, 


may plead your apology. I might perhaps have 
omitted all the things in which Mr Ferrein a- 
grees with me; but I began to fancy they were 
of value enough to deſerve to be repeated, be- 
cauſe this ingenious gentleman generally intro- 
duces them with j ay eprouve, reconnt, trouvẽ, 
montre, or ſome ſuch phraſe of approbation. 


Anſwer to Profefſlor WALTHER. 


* a diſſertation de ©/citatione, publiſhed at 


Leipfick in 1738, the profeſſor, p. 12. criti- 
cizes my fourth objection to the office, com- 
monly afcribed to the digaſtric muicles, in your 
vol. 1. art. xi. The character which a very 
good judge * gives of this gentleman's wri- 
tings, obliges me to tranſcribe his own words, 
that others may know whether ! do him juſtice, 

After giving a tranſlation of my objection, he 
fays, Itaque, ut luculenter adpareat, quomodo 
* tle ſcriptor, hac doctrinæ ſuæ parte, motus 
* componat, qui aliter a ſe diſtingui debent, hinc 
ita arguendo rem declaramus: Caput recli» 

> i &© nare 
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«c 
cc 
«c 
«c 
cc 
«c 
ce 


nare eundem affectum habet ac ſi in vive 
homine id extendatur. Hine idem erit, atque 
maxiliam inferiorem ab inferiore, præſertim in 
cadavere, ubi hæc per ſc ſtupida cernitur, diſ- 
cedere jubere, et ita os aperire. Porro, caput 
reclinare, idem exit, ac digaſtrici originis lo- 
cum demittere, et, ſi manſores muſculi maxil» 


lam in vivis fixerint, hanc capitis reclinatio- 


nem, contractione digaſtrici juvare; ſed præ- 


ter hunc caſum, eundem muſculum debilitare, 


et pro maxilla deducenda inertem reddere: 


nihilo minus tamen eundem, tanquam & liga- 
mentum eſſet, longiorem facere, et ita inten- 
dere, ſimul, os hyoides non propria, naturali, 
ac facilhma contractione muſculi, ſed plurium 
partium communi tenſione ac motu, levare. 
Nam omni occaſione, os ipſum quoque tolli- 


tur, etiamſi maxille committantur, et tantum 
caput reclinetur z ſicut, quod inter pomum 
Adami et os hyoides ſpatium eſt, ac illo tem- 


pore admodym augetur, etiam in vivis hanc 


rem probavit. Eadem fallacia communis at- 
que propꝛrii motus adſertio nititur, cum cl. 
Monro præſumit; toties os hyoides deorſum 
duci, quoties maxilla vivi hominis deſcendit. 
Verum, ubi caput erigitur, et binz maxille 
committuntur, quin et deglutitione accidit, 
ut priores hyoidei muſculi et pars {tylo-pharyn- 
gæi os bicorne aliquantum tollant, aut alium 
membranarum nexum hoc os ſequatur, ut, di- 


gito altero ad mediam baſin, et altero ad cornu 


ad moto, facile percipitur. Sed, quando jam 
mazilla movetur, tum hoc fere leviſſimo mo- 
do o hyoides demittitur: imo, eo tempore, 
ſerno-hyoidegs aut ſterno chyroideos mene 

eie — 
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tt non contrahi, vel exinde judicare Monro potu- 
« ;fſet, quod hic maxillæ motus, et oris hiatus, 


« motus proportionem, quo os hyoides deſcendit, 


« creberrime ſuperet; et maxime, quod, ore 
« clauſo, perinde ac aperto, ſcutiformis cartila- 
« go, ſub oſſe hyoideo, in alterutrum latus, pa- 
« ri facilitate converti poſſit.“ 


The objection here, I imagine, is, that the 


or hyoides rifes when the head is extended, and 
deſcends when the head is bended, though the 
mouth is ſhut all the time; the riſing of the 
os hyoides in the former caſe being owing to the 
ſtretching of the parts, without any contraction 
of the muſcles which are connected to the os Hy- 
vides, as the defcent of this bone in the flection 
of the head depends on the natural elaſticity or 
reſtitution of the overſtretched parts ſtretched 
beyond their tone. 

If I had propoſed no more to be done, than to 
obſerve what happened to the os hyoides, when 
the head was alternately bended and extended, 
the objection would have been reafonable; but, 
as | defired muſcles to be drawn with hooks and 
threads, while the poſture of the head remained 
the ſame, and appealed to the feeling of muſ- 
cles hard, fwelled, and tenſe, while the differ- 
ent actions were performed by a living perſon, 
this objection carr have no force 

It is to be wiſhed too, we had been here told, 
how a muſcle becomes weaker and unfir to do its 
office, by ſtretching it, and making it tenſe, as 
teems to be affirmed in regard to that digaſtric 
muſcle; for, on the contrary, it is a doctrine 
generally received, that muſcles exert moſt force 
when they are tenſe. 

The particular objection to the ſterno-hyoidei, 

SI and. 
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and ſterno- thyroidei muſcles acting in opening 
the mouth, to wit, that very frequently in this 
action, the lower jaw moves proportionally more, 
and the mouth is wider opened than the os Hei 
des deſcends, will not be inſiſted on by any who 
conſider, 1. I hat, ſuppoſing theſe muſcles to be 
the only depreflors of the jaw, the chin would 
move. downwards much more than the ſpace 
which theſe muſcles contract, or than the 6 hy- 
vides deſcends. 2. I hat muſcles placed between 
the cs &ycides and chin, contribute to the open- 
ing ef their mouth by the contraction, the quan- 
tity of which is not ſo great as the defect of the 
chin, occaſioncd by this very contraction, is. 
To illuſtrate theſe propoſitions, and ſome o- 
thers mentioned in my reply to the two learned 
academicians, and to ſhow ſome other things 
not generally attended to, in conſidering the mo- 
tions of the jaw, allow me to make uſe of a little 
hgure, repreſenting theſe parts in their motions. 
Let A, fig 3. be the axis of motion of the 
lower jaw. B, C, D, the chin. AB then is 
the jaw in the reclined or extended ſtate of the 
heed. AC is the jaw in the middle or erect ſi- 
tuation. AI) is the jaw fully deprefſed.—Let 
E be the os hyoaides. EB a muſcle fixed to the 
os hyoaides and chin. EC, ED, the fame muſcle 
ſhortened as the jaw deſcends. ED being in 
the ſame plane with the jaw, and EB perpendi- 
cular to that pjune.——Let EF be a mulcle ex- 


tended between the ſternum and os hyoides. 


Henc*- it appears, 1. 'That the depreſſors of 
the jaw being fixed at a greater diſtance from the 


center of motion, than molt other muſcles are 


fixed to their re{peGive bones, have a longer le- 
ver to act with. 


2. Suppoſing 


2. 
BE a 
mac! 
dite 
ſpace 

3. 
quir. 
mov 
tho 
and 
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2. Suppoſing the os hy, E unmoved, while 
BE acts, the ſpace which EB contracts, is fo 
much leſs than the chin deſcends as Ig, the 
difference between BE and CE, is leſs than the 
ſpace between B and C. 

3. Leſs ſhortening of the muſcle EB is re- 
quired as the chin deſcends, to make the chin 
move equal ſpaces, for Ch or gi, is leſs than Bg, 
tho' the ſpace between B and C and between C 
and D are equal. 

4. The angle ABE, is larger than ACE, or 
any angle which could be between the muſcle 
and the chin, moving from B to D; and, the 
farther EB recedes from being perpendicular to 
AD, the angle between the bone and muſele 
always becomes leſs ; that is the angle of in- 
ſertion of this muſcle is decreafing as it conti- 
nues to act. 

5. If ever che muſcle and jaw are in the ſame 
plane, as AE and ED here coineide, the muſcle 
may draw the bone back, but can no Jonger de- 
preſs it; and, if the bone was brought lower 
down by any other power, this muſcle would 
raiſe it, inſtead of drawing it down. 

6. 'The muſcle EF acting may be conſidered 
28 fixed to the poiut E, e, e, of the jaw; and 
therefore this muicle ſhortens itielt io much leſs 
than the chin moves, as the ſpaces between 
e and e, or e and E are lets than the ſpaces be- 
tween B and Cor C and D. 

7. If the 9s hyoides E moves downwerds at 
the ſame time that the jaw deſcends, then the 
muſcle EB requires to have a leis quantity of 
contraction, than when E is fxee, to move the 
jaw thro' the ſame ſpace; trom C to &, is 

longer 
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longer than EC, and the angle of inſertion does 
not decreaſe ſo much, the angle ACk would be 
larger than ACE. 

8. If E moves only forwards while the jaw 
deſcends, the muſcle EB requires to ſhorten it- 
ſelf more than when E remains fixed. A line 
drawn from C to i, is ſhorter than CF, but the 
angle of inſertion does not decreaſe ſo much; 
AC! is larger than ACE, and EF acquires a 
longer lever. MI | 

9. When the os hyoides is moved forwards and 
downwards while the jaw deſcends, the angle of 
inſertion of EB decreaſes leſs than when it is fre, 
and EF acquires a longer lever; but the quan- 
tity of contraction of EB may be more or leſs, or 
the ſame, according to the proportion of the ad- 
vancement forwards and of the depreſſion of E. 


XIV. An Account of a Child born with the U- 
rinetry and Genital Organs preternaturally 
formed; by Mr Jamgs MowarT Surgeon at 


Langholm. 


N November 1732, a child was brought forth, 
whoſe funis umbilicalis was tied to the upper 
edge ot a deep hole, at the place marked C, (ſee 
tab. II. fig. 3. where all the parts are repreſent - 
ed of the ſize they now are of; and juſt above 
the ofa pubis this deep hole penetrated the pe- 
ritoneum; but now a lump of ſpongy fleſh D 
riſes out of it. The edges of the hole were at 
firſt and are now ſound. From the ſpongy fleſh 
of this hole ariſe two papillæ A, B, about the 
ſize of the point of an ordinary probe: 4 
| whi 


1 
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which the urine continually auzes z bat, when 
the child cries, , the urine jets out as 1 5 
from the aperture of a ſmall 15 

pilla on the left fide at A is now cloled, — — 
other at B keeps open as at firſt, through which 
the urine continually ouzes, and, ſcalding all the 
parts, keeps them very raw. 

The penis ariſes immediately at the under fide 
of the hole, is now of the fame bulk with the 
figure Fs but was at firſt much leſs; it was 
and ſtill is impexforated, and flat upon the u y 4 

per fide next the glans, as if it had been 
— ; It has two ſmall blue veins mark» 
ed o, a, and a large prepuce inverted at I. | 

The ſcrotum and teſtes were and continue 
in a good condition z the ſcrotum KK is cor- 
rugated very cloſe to the end of two promi- 
nencies marked E, E; the raphe, I, appears in 
its middle with the wrinkles on each ſide; the 
teſtes, F, F, lie under the prominencies, they 
can be moved from the place they are ſeated 
n or lower as we pleaſe to put 
them 

. The diſtance between the ſcrotum and a- 
nus is longer than it ſhould be; and the offa 
ou are longer and flatter chan in other chil- 

en 

There is a large prominency, E, E, on cach 
inguen, under which the teſtes lic. 


The child is healthy, active, and ſtirring, and 
is very much affected with his misfortunes, for 
he frequently cries upon viewing himſelf, and 
is very un willing any other ſhould {ce theſe parts. 
| The worker is à very bealthy woman, hag, 

brought 
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brought forth another child every way ſound and 
right in all its members. She tells that in May, 
before ſhe was brought to bed of this her firſt 
child, ſhe was ſtruck in the belly with a cow's 
horn ; ſhe recovered the hurt in two or three 
days, but the fright remained longer with her, 
and did terrify her ſometimes in her fleep. 

I have twice or thrice thruſt down a fmall 
filver probe at the right ox po B, about an 
inch or more, but cannot feel it in the perine- 
um. I have alſo cloſed up the papilla two 
hours and three quarters with a ſmall tent 
and an aſtringent plaiſter over it, but can diſ- 
cover no ſwelling in the perineum, but rather 
in the belly. Upon withdrawing the tent, 
the urine ſquirted a great way; but by the un- 
eaſineſs of the child, and 6 anxiety of the 
mother, Pm obliged to defiſt at preſent from any 
further experiments. 


XV. An Eſay on the Diſeaſes of the Lacrymal 


Canals; by ALEXANDER MuNKo, Profeſſor 
Anatomy in the Univerfity of Edinburgh. 


HE many improvements that have been 
made of late in moſt chirurgical opera- 


tions, as they ſhew how imperfeft ſurgery was 
formerly, ſo they ſhould be an incitement for 
endeavouring to improve it ſtill further; which 
will be found no difficult taſk to any who care- 
fully conſiders the natural ſtructure and ſituation 
af the parts that are affected in the ſeveral 2 
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nal diſeaſes z who examines the changes which 
theſe diſeaſes do, or may make on the body ; 
who from thence lays down reaſonable intentions 
of cure, whereby the parts may be brought as 
near to a natural ſtate as poſſible, or the functi- 
ons of ſuch as are diſordered or deſtroyed may be 
ſupplied by art; and laſtly, who diligently 
weighs the manner, immediate effects, and con- 
ſequences of every ſtep to be taken in execu- 
ting theſe intentions. I ſhall endeavour to 
ſhew, in the following remarks on the fiſtula 
lachrymalis, how far the want of due attention 
to theſe neceflary circumſtances is capable of 
keeping us in gm and leading us into 
error. I made choice of the fiftula lacrymalis 
for an example, becauſe it is a common enough 
diſeaſe that has been often ſeen and treated by 
ſurgeons, is wrote of in all the Are of ſur- 
gery and in moſt collections of obſervations, 
and is more particularly examined by the pro- 
feſſed oculiſts; yet, in my opinion, is very little 
underſtood, and has very defective or faulty 
rules laid down for its cure. 

I ſhall not trouble you with critical obſerva- 
tions on the old diſtinction of anchylops and 
ægylops, or on the impropriety of reckoning all 
ægylopes or ulcers of the internal canthus of the 
eye to be fiſtule lacrymales, or on the characters 
of any ulcer neceſſary to conſtitute a fiſtula 
but ſhall only inform you, that the diſeaſe I 
now treat of, is ſuch an indiſpoſition of the ca- 
nals that convey the tears from the eye to the 
noſe, as does not allow the tears to paſs as 
they ought : If you think the name of Hula 
lacrymalis does not agree to this enn, 
5 you” 
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you'll do a favour in chenging it for a more 
er one, or in aſſigning names to the diffe- 


rent caſes 1 ſhall fuppoſe. 


The lacrymal canals, whoſe diſeaſes are the 
fubject of this effay, having been deſcribed by 
ſeveral anatomiſts, but, none of them having 
theſe difeafes in view, their words or pictures 
will not probably give your readers an idea of 
theſe parts fuited to my purpoſe 5 wherefore [ 
ſhall give a ſhort deſcription of them, illuſtratel 
by the figures that are ſent with this paper, be. 
fore I enter upon any account of their diſeaſe, 
(See tab. IN.) 

The two lachrymal points, A, B, (Fig. 1) 


ftnated each on a little prommence near the in- 


ternal extremity of the edge of each palpebr;, 
take in the tears to be conveyed by two little 
ducts of about four tenths of an inch long, 
which are continued from the points inwards 
and ſomewhat downwards, (the ſuperior being the 
longeſt and moſt oblique), till they open intothe 


Herymal fac, D. Between the points and the 


angle where the palpebræ join, the caruncula la. 
erymalis, C, is pl-eed. The lacrymal fac, P, lis 
upon the groove formed partly in the naſal pro- 
ceſs of the maxillary bone, and partly in the an- 
terior half of the os ungu's, to which its back 
part adheres fſightly ; but this membranous bag 


is connected firmly to the ridge which is raiſed 


on the os wnguts, at the poſterior part of the 
groove, ſerving at this place as a proper diſtin- 
guiſhing boundary between the orbit and exteriot 
parts; ſo that the lacrymal half of the os Eu 


is without the orbit, while its poſterior half con- 


ſtitutes a ſhare of the bony ſides of that cavity. 


Such 


ad the 
la la- 
), lies 
I pro- 
he an- 
back 
is bag 
raiſed 
of the 
liſtin. 
tterior 
un gui 
con- 
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guch another firm connexion of the lacrymal 
{xc to the bones is alſo to be obſerved at the 
fore part of the groove, where a ſmall ſuture 
joins the os unguis to the naſal proceſs of the 
maxillary bone. | 
The lacrymal groove of the vs unguis, D, is 
about two tenths, of an inch broad in its middle 
wideſt part, and is about half an inch Tong 
from the top, till it is covered by the maxillary 
bone, and a compleat bony canal is formed for 
inclofing the whole lacrymal duct; which, after 
a ſhort progreſs, opens into the noſe immedi- 
arely below the middle of the ſuperior edge of 
the lower os t ongiaſum, where its extremity be- 
comes ſmaller than any other part of it. 
When we view the fide of the neſe after the 
bones have been divided by a perpendicular 
ſection, we fee the ofa ſpongio/a, K, L, fig. 2. 
ftuated near horizontally, depending by their 
ſuperior edge from the other bones, and remo- 
ring farther from them as they deſcend. The 
anterior extremity of the ſuperior os /pong 19/um 
K, is fixed to the other bones very near where 
the upper part of the 0s unguzis is joined to the 
frontal bone; and the ſuperior edge of the in- 
ſerior, L, is very little below where the great 
lacrymal duct begins. | 
his fhort defcription will, I hope, aſſiſt your 
readers to underſtand the feveral morbid caſes I 
am now to conſider. 

If, after any eroſion of. the eye-lids, the la- 
erymal points, or the fmall pipes going from 
them to the lacrymal ſac, are intirely blocked up 
by their fides growing together, which may be 
known by the conſtant weeping of the affeted 

Vor. II. 2 eye, 
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eye, after a diſeaſe capable of producing ſuch 


an eroſion, without any tumor, but on the con- 
trary with a depreſſion of the teguments co- 
vering the lacrymal fac, and by the points being 


ſo obliterated, that one of Anels ſmall probes 


cannot be puſhed by them into the ſac ; in ſuch 
a caſe, I ſay, the patient muſt all his life bear 
the deformity and uneaſineſs of a weeping eye, 
or ſome ſuch operation as the following muſt be 
attempted : Let the Jacrymal fac. be opened in 


2 a ſlow cautious diſſecting manner; after which 


puſh a ſmall round curve needle with a waxed 
thread from one of the prominencies of the 
palpebrz, where the lacrymal point naturally is 
into the ſuperior part of the ſac ; draw out the 
needle at the aperture lately made, and leave 
the thread by way of a ſeton; do the ſame at 
the part where the other punctum lacrymale was. 
Soon after the ſmall inflammation theſe threads 
may raiſe is over, the briny tears trickling a- 
long them will make the paſſages callous and fit 
for ſupplying the office of the natural duct, 
when the threads are to be taken out ; and the 
aperture in the ſac, which has been kept open 
by doſſils, and refreſhing ſometimes with the 
lunar cauſtic, will very readily ſhut up as ſoon 


as this manner of dreſſing is forbore, and that it 


is only covered with a pledgit. The ſuccels 
with which an artificial paſſage, formed this 
way into the mouth, has ſupplied the falivary 
duct (See art. XIII. vol. 2.) may make us 
judge, that the method juſt now propoſed might 

alſo be ſucceſsful. roo 
When the fibres of the lacrymal ſac are too 
weak, or the large duct is obliructed by ſome 
concreted 
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concreted liquors, the ſac is gradually ſtretch- 
ed by the tears which regurgitate frequent! 
at the pu] lacrymalia. Some call this diſ- 
eaſe a dropſy, others would have named it a 
hernia' of the lacrymal fac. We know it b 
the tumor of the ſac without hardneſs, dit - 
colouring, or pain, which diſappears as ſoon as 
we preſs out the tears at the pundta lacrymalia. 
While this diſeaſe is recent, theſe tears are 

ure, afterwards ſome pus appears with them, 
becauſe of the excoriation which the ſac ſuffers, 
Leſt there ſhould be any hazard of miſtaking a 
tumor or ſmall abſceſs in the teguments, 
which cover the lacrymal fac, for the Aileaſe of 
the ſac juſt now deſcribed, as I have ſeen done, 
allow me to mention, that ſuch tumor is eaſily 
diſtinguiſhed from the hernia or dropſy, by its 
not diminiſhing or not 1 ny a large quan- 
tity of tears or pus at the puncta lacrymalia up- 
on preſſure. 

The method of cure in the dropſy, is to paſs 
one of Anel's probes from the pun&a lacryma- 
lia into the noſe, to remove any grumous matter 
that may be lodged in the lacrymal canals, and 
then to inject, by the lacrymal points, mild, de- 
tergent, and gently aſtringent liquors; ſuch as 
mel-roſe diluted in lime-water, to which a 
little brandy may afterwards be added, or any 
chalybeat water, or a little weak wine, &c. 
which injection is to be repeated twice or thrice 
a-day z and in the intervals the cure is aſſiſted 
by external compreſſion, made with compreſs 
and bandage, or the proper compreſſing ma- 
chine, and by corroborants. We read of fe- 
veral cures performed in this manner by Mr 

2 2 Anett 
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Anel and Mr Heiſter; I have alſo bad ſucceſs 
with it. 4 MN | 

It will be neceſſary here to obſerve, that the 
ſmall duct, going from the ſuperior lacrymal 

int, A, fig. 1. being more oblique. than the 
inferior, it will be more proper for paſſing the 
probe by; and, becauſe the paſſage from that If t 
point into the noſe is not ſtraight, the probe MW fon a 
muſt be bended into a ſmall arch of a large (Wl the lac 
circle. Ihe ſuperior eye-lid being then raiſed, MW which 
and its edge turned a little outwards with the Ml ty of 
fingers of one hand, the ſurgeon, reſting the {MW be op 
other hand on the patient's cheek near the er- diſten 
zerior canthus of the eye, introduces the probe, MW caſil 
with its convexity upwards, into the punctum, the le 
and raifing his hand gradually as he puſhes the have 
probe forward, he brings it almeſt perpendiculu WM vas! 
to tre vcrymal fac, by the time that the probe and | 
reaches the lower part of that ſac ; then he turm all he 
the probe ſoftly, till he brings its concavity to- to pi 
wards the noſe; and puſhes it downwards thre! orifi 
the great duct into the noſe. Aſter which he mom 
moves it up and down, and to different ſides ſque 
to break any concreted matter lodged in it. and 
I be inferior pundtum lacrymale, B, will be be o 
fitter for introducing the pipe of the ſmall ſj- an 
ringe into, and for making the injections by, 


becauſe the inferior eye-lid has not near ſo much thv! 
motion as the ſuperior, and is more eaſily held ac 
with its edge turned a little outwards, at the alt 
{ame time that the ſurgeon has a better reſt on It 10 
the patient's cheek for the hand that holds the ed, 
ſyringe, than he can have in making the injec- wh 

0 


tion by the ſuperior point, 4 


AND OBSERVATIONS. 269 

A propoſal has been lately made to introduce 
a (mall pipe at the lower part of the lacrymal 
duct, into the ſac, by which medicines may be 
conveyed for curing ſeveral diſeaſes of the la- 
crymal canals ; but I don't know whether cures 
have been made with this pipe. 

If theſe methods of injecting and compreſ- 
fion are not ſucceſsful, and the internal part of 
the lacrymal fac is become ſpongy and ulcerated, 
which we judge to be the caſe, by the quanti- 
ty of pus expreſſed with the tears, the fac muſt 
be opened by an inciſton. When the ſac is much 
diſtended, and the matter in it is thick, it is as 
eaſily opened as any common abſceſs ; but, when 
the ſwelling is little, and the matter is thin, I 
have obſerved, that, notwithſtanding the ſkin 
was kept as tenſe as I could betwixt my thumb 
and two fingers, and an aſſiſtant endzavoured 
all he could by preſſure on the puncta lacrymalia, 
to prevent the tears and pus eſcaping by theſe 
orifices; I ſay, notwithſtanding theſe precau- 
tions, I obſerved that the preſſure of my knife 
ſqueezed out the liquors contained in the ſac, 
and made it collapſe ſo much, that it could nor 
be opened without a manifeſt gijk of cutting the 
ringer fide of the fac, and fo laying the bone 

re, which evidently appears neceſtary to be 
ſhunned in the cafe I now ſpeak of. When the 
fac is full of fpongy fleſh, or has contracted 
after an unſucceſsful attempt of the operation, 
it is ſcarce poſſible to know when the ſac is open- 
ed, or how much of it is opened, by an inciſion, 
without having ſome directory for the knife. 
To avoid theſe inconveniencies, in ſuch caſes, 
I introduced a ſmall probe at one of the pun#ta 

L 3 lacrymalia, 
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lacrymalia, and cauſed an aſſiſtant to raiſe u 

the fac with it, while, with a pently-crooked 
harp pointed biſtory, I cut the ſtretched te- 
guments in the common way, till I felt or per. 
ceived the naked probe; when, laying aſide the 


biſtory, and — * pair of crooked ſciffars, 


I introduced the probe-pointed blade into the fac, 
and cut it firft upwards, and then downwards, till 
its whole length was opened. W. 

In making this opening, the tendon of the 
orbicular muſcle of the eye- lid muſt be cut 
through; but it is of no conſequence, for the 
firm cicatrice afterwards ties that muſcle to the 
bones here ſufficiently, to prevent any inconve- 
nience. We are however to take particular 
care not to cut ſo near to the joining of the 
palpebræ, as to be in any hazard of dividing 
them, which might occaſion a conſiderable de- 
formity $ and it will be more convenient to fare 
the angular ou and vein, than to wound 
them; becauſe, if they are wounded, the blood 
which they pour out hinders the operator to 
ſee ſo diſtinctly what he is doing. 

After the ſac is fully opened, we can obſerre 
in what condition it 1s and are at liberty to free 
the naſal duct of any thickened matter that 
happens to be in it. Small doffil-, armed with 
{ome proper wedicines, either of the detergent, 
drying, or ſtrengthening kind (according to the 
morbid ſtate of the ſac) are laid into the fac, 
but without being made very hard, or being 
ſtuffed ſtrongly in, leſt unneceſſary pain and in- 
flammation fhould be occaſioned. The lips 
are then covered with a ſmall pledgit, and this 
is kept on by a ſemilunar ſnip of adheſive 2 

1 er; 
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ſter; and, if the dreffings do not keep well 
enough in the fac, compreſſes, and the com - 
preſſing inſtrument, ſhould be put upon them. 
While the diſeaſe is a curing by proper medi- 
cines, the lips are kept freſh with the lunar 
cauſtic. When once the ſac is made found, 
the orifice in the teguments cloſes very ſoon 
after the uſe of the doſſils is forbore, if the pa · 
tient is in any thing of a tolerable. habit of 
body. I have praQtiſed this method with ſuc- 
ceſs. . ee a 


When the _ lacrymal duct is excoriated, 
or has fungous fleth riſing from it, which will 
be known by the acute pain, or great inſenſibi · 
lity, and by the difficulty of paſſing a probe 
through it after the ſac is opened, and by aview 
of its ſuperior part, there is a neceſſuy of drop- 
ping or 1 proper medicines into it, and 
of keeping its ſides from becoming contiguous, 
by introducing ſome convenient ſubſtance into 
it. When medicines are made to paſs thron 

it, the patient muſt be defired to hold his head 
forwards, that the liquors may run out at his 
noſe, inſtead of falling back into his fauces. 
In my opinion a fmall tent of lint, ſecured 
with a thread, and armed with medicines, is 
preferable to a ſmall wax bones or any thi 
that is oily, becauſe theſe keep the parts raw m 
longer; and do not imbibe ſuitable medicines. 
As ſoon as the duct is brought toa right condition, 
the diſeaſe is the ſame as in the preceeding 


poſition. 


* * 


Let 


— 
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Let us now ſuppoſe, that the fungous fleſh 
rifing from the ſides of the duct, has united and 
blocked up the paſſage entirely, which can only 
be diſcovered after.the fac is open, by the im- 
poſſibility of introducing a probe, or making li 

uors paſs through it, into the noſe, while it feels 

{ and yielding, without that ſort of firm refiſt. 
ance which a bone covered with a membrane 
makes, and which cannot be deſcribed well in 
words, but what all ſurgeons of any practice 
know. In the caſe as I have now put it, I think 
there is ſtill no neceſſity of hurting the bones, 
in order to make a paſſage for the tears. What 
I would propoſe is, to puſh a fmall ſhoemaker's 
awl, or ſome ſuch inſtrument, through the mid- 
dle of the fungus into the noſe, and then to keep 
this artificial paſſage open, and to render it cal- 
lous by a tent or ſeton. In making the perfora- 
tion, the inſtrument muſt be held with its con- 
cavity towards the noſe, and it muſt be thruſt 
through ſlowly, and with no great foree, the 
ſurgeon * direction a little when ever 
he touches the bone with its point; when the 


drops of blood coming out of the noſe, ſhew the 


inſtrument to have perforated far enough, it is 
drawn back, and the tent or feton muſt be im- 
mediately paſſed m the ſame way. 'The ſeton is 

referable in my opinion, but requires the probe 
by which it is introduced to be of very flexible 
filver, and previoufly brought to a particular. form. 
You ſee, fab. III. Ag. 3. a probe about three 
inches long, bended into a ſemicirele, only with 
near half an inch toward the point pretty ſtraight; 
this I have made to paſs from the lacrymal fac 

| to 
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into the noſe, and brought it out at the noſtrils 
of ſeveral dead bodies, without uſing force, or 

changing its form. The ſmall cord that is 

brought through in the eye of this probe, is to 

remain for ſome days, without ſhifting the part 
engaged in the duct, till it becomes looſe by the 

ſuppuration which happens round it; then it may 
be drawn a little, having beſmeared the part that 
is to be next introduced with ſome gentle ſuppu- 
rative balſam. In a very little time the ſuppu · 
ration will waſte as much as is ſufficient; and 
then the detergents and deſiccatives will ſucceed 
in bringing the canal near to the natural ſtate. 

I need ſcarce mention the tying of the two ends 
of the cord after each dreſſing, to keep them 
from hanging over the face, whereby ey would 
be in hazard of being unwarilp pulled, er the 
neceſſity of dreſſing the fac all the while, as in 
the former ſuppoſition; or taking out the cord 
and curing all up, after the duct and ſac are 
ſound, they are ſo obvious. 


If the duct has been blocked up in a child, 
and no cure is attempted till the perſon comes of 
1 the duct may be ſo obliterated or ſmall, 

the method now propoſed cannot be execu- 
ted, and an artificial paſſage muſt neceſſarily be 
made through the bone: But as this caſe can 
never be certainly diſcovered till the fac is open» 
ed, we ought ſtill to proceed in the cautious 
way I formerly mentioned. for this part of the o- 
peration. The place of the at unguis where 
this perforation ought to be made, will eaſily 
be determined from the deſcription I gave 75 : 

: 8 


— I I 


fg. 1. thruſt ve 
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the parts, and from the advantage of the canal 
for the tears, being at the moſt depending part 
of the ſac. It muſt not however be attempted 
to be made where the natural duct was, for, in 
piercing the bones in that place, and with that 
direction, the inſtrument will more readily 
pierce into the large nus maxillaris, than into 
the noſe. If the perforation is attempted to be 
made too far forwards, the inſtrument muſt be 
forced through the maxillary bone, which can - 
not be pierced but with great difficulty. I i. 
magine any one may eafily underſtand the place 
and direction for making the perforation right, 
by obſerving how the two pins are placed in fo. 
1. and how they come Ro the ofa ſponguſa 
in fig. 2.at Mand N; for the pin E, in fg. 1, 
being thruſt perpendicularly through the cf un- 
guis, about the middle of the lacrymal fac, 
pierces the anterior extremity of the upper « 
Spongioſum at M, in fig. 2 and the pin, F, in 
obliquely through the os un- 
guis, at the loweſt part of the ſac, pierces the a 
Stongioſum inferius at N, in fip. 2. The pin, 
F, 4 ſo far back as to be contiguous to the 
ridge dividing the os unguis with the perpendi 
cular direction of the other pin, E, would antwer 
all intentions without any ric. 

'The inſtruments, with which this perfora- 
tion has hitherto been ordered to be made, ap- 
pear to me very faulty. One general fault to 
all of them is, their deſtroying more of the 0: 
unguis than is neceflary or ſafe ; for, where-evct 
the orbitar part of it is diſeafed, there is great 
danger of an inflammation and ſuppuration be- 
a ing 
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ing brought on the muſcles and fat within the 
orbit, which may be attended with a train of 
troubleſome dangerous ſymptoms, that art can 
do little to relieve, becauſe of the quantit 

of fat, in which pus diffuſes itſelf eafily, and 
cannot be reſtrained by medicines or com- 
preſſion in ſuch a cavity as the orbit, and in 
the neighbourhood of ſuch a ſenſible moveable 
neceſſary organ as the eye. The actual cau- 
tery gives great pain, burns the neighbouring 
parts, raiſes inflammation, and leaves a cari- 
ous piece of bone. to exfoliate, which retards 
the cure much. The directory, or blunt ſtilet, 
when puſhed through the bone, fractures it far 
and near, and often ruſhes into the noſe ſo 
far as to break the ſeptum narium. The olive- 
ſhaped blunt perforative, or the tapering ſtrong 
forceps, make large fractures in the bone, 
beſides opening a paſſage large enough to let 
the point of one's finger paſs, where one no 
larger than a crow-quill is required. In place 
of all theſe then, I would propoſe always to 
make uſe of a drill, ſmall perforative of a tre- 
pan, gimblet, trocar, or any ſuch ſmall inſtru- 
ment that can perforate with little force and 
no fracture. The trocar is the inſtrument I 
have made this perforation with ſeveral years 
paſt, in the following manner. Chuling a tro- 
car. the ſtilet of which is of the ſize I wiſh to 
have the perforation, and is as much longer 
than its cannula as I think neceſſary for perfo- 
rating into the noſe, I put. a probe into the 
cannula, to ſearch for the loweſt part of the 
ridge of the os unguis, at the — of 


which I keep the probe till the cannula is 
| preſſed 
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reſſed foftly down to that part of the bone. 
hen the probe is taken out, the carmula is 
put in the proper direction, and the flilet cf 
the trocar is then put through the cannula, to 
be worked with WaHK-turns of the hand till ir 
perforates into the noſc, in doing which its own 
werpht is fuffrcient, fcarce is any preffure of the 
hand required. „ 
So ſoon as the perforation is made, withdraw 
the ſtilet, to paſs a tent ſecured with a thread, 
or a piece of wrire-drawn lead, through the can. 
nula into the nofe; then, taking away the can- 
nula, accommodate the tent or lead to the ref 
of the wound; or the cannula may be taken 
away with the ſtilet after the perforation, and 
the tent or lead, or a little pipe, may be put 
into the Hole, having the head of the tent 
broad, or the lead ſplit a little at its outer end, 
that each part may be bended down to make 4 
head, and the pipe ſhould have little ſhoulders 
to prevent it from falling into the nofe : Then 
dreſs the lacrymal fac in the fame way as was 
why yn above, when we ſuppoſed the ſac to 
laid open. Allow theſe dreſſings to remain 
till the ſuppuration comes on, when they are 
to be renewed. Whenever the inflammation is 
gone, by drying medicines injected at the new 
orifice, or conveyed into it by the tent, en- 
deavour to harden the membrane- with which 
the thin edges of the perforated bone ſoon co- 
ver. I uſed mel - roſe and à little brandy, in- 
ereaſing gradually the proportion of this laſt me 


0 

dicine. Whenever he tent can be made to 
paſs this hole, without giving pain, leave off 
the uſe of the tent or pipe, and cure up ar 
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external orifice, as ſoon as it will go together, 
which is very ſoon, if its lips have been gently 
touched from time to time with the lunar cau- 
ſtic. In this way I have cured thoſe who had 
this diſeaſe from their infancy, without one bit 
of bone exfoliating, or the leaſt weeping in the 
eye aſterwards, or other inconvenience, not ſo 
much as an obſervable ſcar. 

I am informed that a gold pipe has ſometimes 
been left in the new paſſage; the cut fore - part 
of the ſac having united, while it remained 
there. TIT 


Let us now ſuppoſe, that the ſharp matter in 
the lacrymal fac has deſtroyed its membrane, and 
rendered the 9s ungutis, on which it lies, carious, 
or that the caries having begun in the bone, the 
ichor of it has croded the membrane. In this 
cale, if there is a large paſſage eroded alſo thro” 
the membrana narium, while the teguments are 
whole, it may be long before the lacry mal canals 
can be diſcovered to be affected; and the diſcaſe 
will be treated as an ozzna. But, if there is 
no ſuch paſſage into the noſe, the malady may 
be known by the brown- coloured ſtinking ichor 
diluted with tears, which may be ſqueezed out 
at the lacrymal points, upon preſſing the lacry- 
ma! ſac. 

The method of cure here will be to open the 
lacrymal ſac, as in the former caſes mentioned, 
to leparate as much of the bone as is carious, 
to make a perforation with the point of a lan- 
cet or biſtory, through the membrana narium, 
and then, to complete the cure, as directed in 


Vor. III. W the 
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the preceeding ſuppoſition of the bane being ar. 
tificially perforated. 

The ſeparation of the carious bone is order. 
ed to be haſtened by the application of the ac- 
tual cautery, tinctures of myrrh and aloes, 
and of euphorbium : But, in my opinion, the 
breaking _ with a pair of forceps all that is 
carious will be much more ſpeedy, and is not 
attended with ſuch inconveniencies as the other 
methods are. | 


You mult have obſerved, that I have hitherto 
ſuppoſed the diſeaſes of the lacrymal canals to 
be attended with no opening of the teguments 
made by eroſion, nor with any maladies of the 
neighbouring parts; and, I believe, you will ſee 
there is no neceſſity of inſiſting at any length 
upon them. For, when there is an opening in 
the teguments, near the internal canthus of the 
eye, we can eaſily diſcover whether the lacry- 
mal canals are affected, by preſſing pus out of 
the puncta lacrymalia, before the ulcer is clean · 
ed; and, after the pus is wiped away, the tears 
will run out at the external orifice z which allo 
gives a better opportunity of introducing inſtru- 
ments to diſcover the ſtate of the diſeaſed parts, 


In the cure there is nothing different from 
what has been formerly directed, unleſs that the 
opening into the ſac is more eaſily made, where 
the external orifice is large enough to allow the 
neceſſary inſtruments to be introduced ; and, 
when it is too ſmall for this purpoſe, we mult 

nlarge it, by putting intc it tents of ſponge 
raade firm and hard, 57 being ſoaked in _ 
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melted plaſter, and then kept preſſed under a 
weight, or in a preſs, till the plaſter hardens 
or this ſponge-tent may be prepared, by ſimply 
wetting the ſponge in water, or a diluted mu- 
cilage or glew, and then rolling pack-thread 
firmly round it, and hanging it up thus till it dry. 


There is ſuch a great variety of diſeaſes 
which may accompany theſe maladies of the 
hcrymal canals, whether as cauſes, conſequen- 
ces, or accidental attendants, that it would be 
to engage in almoſt a ſyſtem of phyſic and 
ſurgery to give a detail of them; and there- 
fore | ſhall paſs them without any further exa- 
mination. 


XVI. A Tumor of the Noſe unſucceſsfully ex- 
tirpated ; by —— 


* author of art. XXII. in your firſt vo- 
lume, having had the benefit of your pro- 
miſe to conceal the names of thoſe who ſend 
you unſucceisful cafes, 1 claim the performance 
of the ſame promiſe in the publication of this 
paper, if you think it deſerves a place in your 
collection. 

A child was born with a ſmall moveable tu- 
mor on its noſe, which increaſed as the child 
grew, otherwiſe the child was healthy and ſtrong, 
having only had a ſhort fever or two, and paſ- 
led ſome worms, before five years of age, 
when my advice was firſt aſk2d concerning that 
tumor, which now was ſo large as to cover all 
the noſe, except the noſtrils, and was ſo pro- 

| | A a 2 minent 
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minent to each fide, that the eyes were in part 
covered with it. Towards the baſe, it was ſo 
ſoft, that, by preſſing a finger on each fide, they 
felt each other, but at the moſt prominent part 
there were ſeveral hard round knots. When! 
law it, the child complained of no pain, tho 
I was informed that ſharplancinating pains ſome. 
times ſtruck through the tumor. T held the 
noſtrils, while the child forced its breath that 
way, but faw not the tumor rife any. I 
ſearched into the noſtrils with à probe, but 
could neither feel any excreſcence, nor puſh the 
tumor or teguments outwards. 'The os fron- 
tis was firm, and united in the middle. From 
all which I concluded the bones of the noſe to 
be compleat, and therefore was of opinion the 
tumor (which would make the patient very mi- 
ſerable by increaſing, and would bring death at 
laſt) —_ be ſafely extirpated. Being, however, 
taught by 7ob 4 Meekren *, and ſome others, 
how deceitful excreſcences cf the head, brought 
to the world with a child, might poſſibly de, 
I would not undertake the cure, till another ſur- 
geon, of more experience and longer N 
in my neighbourghood, who juſtly has a conſi- 
derable character, ſhould examine the tumor, 
and aſſiſt me in whatever was determined to be 
done. That gentleman joining in opinion 
with me, I undertook the extirpation with his 
aſſiſtance. When I had diſſected about half the 
baſe of the tumor off, I obſerved the bones 
of the noſe to be incompleat z and that the mem. 
brane of the noſe, part of which 1 _— 

are, 


0 Obſerv. cap. 3s 


- 


* Ts 
. 7 — WS 2 , La 
1 5? 2 
i - - ee p 6 * 2 PA 
. i ,, 

— — - - *, - 2. „ 22. 

j 4, „ 7. 4 7 7 5 — 7 

4% 747 „ „ 7 7 / 


* 

Oo, , 
7 6 
— * 
"4 % 


- 

3 - 

2 
7 — 


a 


ad by. 296k alan 


Tan,. 


—}_ — 


ab % 


- 
- 


bee 


* * B © my — 
* 


A 


bare, wa 
inwards 
far upwa 
ſected all 
left a I 
the blood 
mon way 
When 
ed all of 
mon fat 
knots we 
neſs. 
The cl 
Next mo 
tended v 
mach, w 
An emo 
hon give 
Towards 
er than 
wound. 
In the 
operation 
cloaths, 
all wet 
particula 
before, 2 
dreſſings 
quor OuZ 
noſe, thc 
by which 
time, boi 
of lead, 1 
quick-lin 


ſpirit of 


AND OBSERVATIONS. 281 
bare, was moved outwards in expiration, and 
inwards in inſpiration. Not being certain how 
far upwards the bones might be wanting, I diſ- 
ſected all the tumor off at the lower part, but 
left a little of its baſe above. Having ſtopped 
the blooding, I dreſſed the wound in the com- 
mon way. 

When the tumor was examined, it appear- 
ed all of a ſubſtance little firmer than the com- 
mon fat under the fkin, except where the 
knots were, which were of a ſchirrous. hard- 
neſs. 

The child paſſed the firſt night pretty eaſily. 
Next morning, the pulſe was a little quick, at- 
tended with a thirſt, and a ſickneſs at the ſto- 
mach, which had made the patient vomit once. 
An emollient clyſter being injected, and emul- 
hon given for drink, theſe ſymptoms abated. 
Towards the evening the dreſſings ſeemed moiſt- 
er than they commonly are ſo ſoon after a 
wound. 

In the morning of the ſecond day after the 
operation, the dreſſings, child's hair, and head- 
cloaths, and the pillow under its head, were 
all wet with a watery liquor, which had a 
particular ſmell that 1 never felt in any wound 
before, and do not know how to deſcribe. The 
dreſſings. being taken. off, we ſaw that this li- 
quor ouzed faſt from the bared membrane of the 
noſe, though we could not perceive the orifice 
by which it eicaped. We applied from time to 
time, bol. armen. pulu. helvet. chalk, ſugar 
of lead, white vitriol, burnt allum, blue vitriol, 
quick-lime, brandy, alcohol. oil of turpentine, 
ſpirit of nitre dulcified, plain ſpirit of nitre, 
423 ot 
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oil of vitriol, lunar cauſtic, the actual cautery, 
In ſhort, we apphed every thing we could think 
of that had any chance for ſtopping this ouzing 
of lymph, but without ſucceſs. On the fixth 
day, our patient vomited a long round worm; 
in ſome time after fell into convulſions, and in 
an hour more died. 


XVII. An Account of a Procidentia Uteri; by 
ALEX. MonRo, Profeſſor of Anatomy in the 
Univerſity of Edinburgh. 


Scobie being ſeized with a fever, which 
continued fome days, in the month of Auguſt 
1728, when ſhe was not full three years old, 
had a conſiderable diſcharge of blood by the 
vagina for three days; after which ſhe ſeemed 
to be in perfect good health about twenty days, 
then complained of pains in her belly, loins, 
and thighs, and had ſuch another evacuation. 
The quantity of blood voided was judged by 
her mother to be as large as what ſhe herſelf 
commonly had in her menſes. The child ſuf- 
fered regularly ſuch returns every three weeks, 
or, at furtheſt, within the month, attended with 
the ſame ſymptoms, without any conſiderable 
loſs of ſtrength, or decay of her body, till 
the month of May 1729. But, during the third 
monthly evacuation, which was at the end of 
September 1728, her mother obſerved a ſmall 
ſwelling riſing out from the orifice of the vagi- 
na, which diſappeared as ſoon as the hæmorrhage 
ceaſed. This tumor, however, came out lar- 
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child's being kept in bed three or four days, 
and the flux of blood ſtopping, always diſap« 
peared, till May that it came out of a conſider- 
able bulk, and did not return as uſual. From 
this time there were no more periodical evacu- 
ations of blood; but, inſtead of theſe, there was 
a perpetual dropping of a white mucus from a 
hole in the lower part of the tumor; which mu- 
cus was ſometimes in ſo large quantities, that, if 
a ſwath had been applied ſome hours about it, 
to prevent that liquor from coming away in 
drops, as frequently was done, whenever the 
ſwath was taken off, the mucus was thrown out 
ſo abundantly, and with ſuch force, as made 
thoſe preſent to imagine it was urine which the 
child paſſed. h 

About the end of July, the parents having 
brought the child to the hall of the college of 
phyſicians, where Dr John Riddle and Dr Wil- 
liam Porterfield were then attending to give 
advice to the poor; theſe two gentlemen ha- 
ving viewed the child, defired the parents to 
carry her to me. 

Being informed of the preceeding hiſtory by 
the child s mother, I examined the parts, and 
found a tumor, G, (ſee tab. IV.) hanging out 
at the vagina, as big as a hand-ball, the neck 
of which, F, was about an inch diameter. At 
the loweſt part, II, the tumor was largeſt, and 
of a faint leadiſh colour: Behind the moſt 
prominent part of it, I diſcovered a hole of + inch 
diameter, by which I introduced a probe, I, ſome 
inches; and then che probe was reſiſted, and 
the child complained of pain. From this er. 

cre 
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there was a conſtant ſtillicidium of macus, 
Round this orifice the tumor felt hard and firm; 
but a little higher, where- it was largeſt, it was 
ſofter, ſeeming to be compoſed of a cellular ſub- 
ſtance z at this place ſcales had frequently form - 
ed and fallen off. The neck, F, of the tumor 
was very ſmooth, of a ſhining red colour, and 
very ſolid and hard; I introduced a probe be- 
twixt this neck and the ſides of the vagina, two 


inches upwards, and turned it all round the 


circumference of the neck. The clitoris, D, 
nymphæ, B, B, and orifice of the urethra, E, 
were natural enough, only the neck of the tu- 
mor preſſing on the urethra occaſioned ſome 
difficulty in the excretion of urine; and the 
urine being diffuſed over the labia magna, A, A, 
and other neighbouring parts, by ſtriking 
againſt the large baſe of the tumor, had ſome- 
what excoriated theſe parts. 

The child could ſcarce ſit, and ſtradled when 
ſhe walked, but lying a-bed ſhe was very eaſy. 
Her complexion was pale, and her body ſmall, 
otherwiſe ſhe was healthy. Having. conſulted 
with the two gentlemen who had — her to 
me, and ſeveral other phyſicians having ſeen 
her, the difeaſe was unanimouſly judged to be 
a procidentia uteri. Wherefore I attempted to 
reduce itz but the tumor was fo large and firm, 
I could not accompliſh it. Fomentations and 
cataplaſms, firſt of the emollient and difeutient. 
kind, were applied,;afterwards they were formed 
entirely of the attenuants, and laſtly aſtringents 
were tried. In the mean time the child under- 
went the general evacuations as much as her 
ſtrength could bear, without the tumor's yield- 


ing 
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ing in the leaſt, but, on the contrary, daily increa- 
ing; at laſt ſhe began to turn hectic, and the 
tumor to be diſpoſed to gangrene on its outer 
ſurface, which were in vain endeavoured to be 
prevented by diet and antiſeptic medicines. 
| ſeveral times conſidered of the amputation z + 
but, being ſenſible of the body of the uterus 
being to be cut through, and frighted by the ill 
fuccels Ruyſch and fome others had in this ope» 
ration, I had not courage enough to undertake 
it, The child in the mean time turned weaker, 
the tumor gangrened in its external ſurface, 
and, by the — parts falling off, it was 
reduced to near half its former bulk. I en days 
after which, (5th November), ſhe died. 

On m—_— the abdomen next day, the blad- 
der K, was tull of urine, the left ureter, M, 
was in a natural ſtate, but the right one, N, 
was diſtended, by urine, to four times its na- 


tural diameter, and the kidney from which it 


came was larger, ſofter, and paler than the other, 
but without any appearance of the folliculi 
or veſieles ſometimes found in morbid kidneys. 
The urine had certainly been retained in the 
bladder by the neck of the preternatural proci- 
dentia preſſing on the urethra, and the diſten- 
lion of the right ureter was owing to a ſteato- 
matous body, U, ſome more than an inch long, 
and ſeven tenths of an inch broad, which lay 
behind the ovarium and ſigament um latum, and 
reached to the cervix of the bladder, to which 
it firmly adhered, and through its exterior ex- 
temity the ureter paſted. 

There 
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There was ſcarce any thing of the uterus to 
be ſeen, till the bladder was reclined over to one 
fide, when a ſmall part of its fundus, O, ap- 
peared. - 

The tube fallopianz, Q, Q, were near per- 
pendicular to the uterus and the ovaria, T, T, 
were fituated contiguous to them. 

Having made theſe remarks, and carefully 
obſerved the ſituation in which the ſeveral parts 
were, I diſſected off the peritonzum and its cel- 
lular membrane from the bones and muſcles 
compoſing the ſides of the pelvis, and brought 
away all the parts contained in that cavity with 
the right kidney and ureter ; and then, that a 
view of the whole might be had in one figure, 
I diſſected the left fide of the bladder away from 
the peritonzum, and reclined it over to the right; 
after which, having, with a needle, paſſed 
threads through the ſkin where the mons veneris 
and external or great /abia pudendorum are, I 
gently ſtretched the fkin of theſe parts,. and ſe- 
cured it in that poſture by help of the threads 
which were tied to a probe, and two pins which 
I had made faſt to the table; in which poſture 
Mr Cowper delineated it, having his view ob- 
hquely from the left fide and from above. The 
figure he drew, and afterwards graved, will, I 
believe, better explain the ſituation and con- 
nection of ali the parts, than any deſcription, 
and is the only one I know that gives a diſtinct 
idea of this diſeaſe my patient laboured under, a 
true genuine procidentia uteri covered with the 
vagina, and without any inverſion of the _— 
A. 
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A. A. The two great labia pudendorum. 

B. B. The nymph. 

C. Preputium clitoridis. 

D. Glans clitoridis. 

E. The orifice of the urethra. 

F. The neck of the procidentia as it came out 
at —_ 

G. The le fide of the tumor, which was much 
diminiſhed by the falling off of the gangre- 
nous parts. 

H. The right fide which had no parts caſt off. 

I. A probe put into the uterus by its internal o- 
rifice. , 

K. The bladder diſtended with urine, and re- 
clined over to the right fide, 

L. L. The jagged edges of the peritonzum both 
on the left fide of . bladder, and of the pel- 
vis where it was cut, to remove the bladder to 
a ſide. 

M. The left ureter of the natural ſize. 

N. The right ureter greatly enlarged with u- 
rine. 

O. The fundus uteri. 

P. P. The ligamenta lata. 

K tubæ Fallopianæ. 

R. The fimbriæ of the right tuba with its ori- 
ke i in view. 

8. The left mor/us diaboli ſeen on the ſide averſe 
to the orifice. 

T. T. The ovaria. 

U. The extremity of the ſteatom appearing from 
under the right ovarium. 

W. The thick tunica celluloſa at the fide and 
back part of the pelvis. 

X. The inteſtinum rectum. 


Y, The 
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Y. The probe to which the thread ſupporting 


the mons veneris was tied. 
Z. Z. The pins to which the threads ſtretching 
the great labia were faſtened. 


After the figure was drawn, I endeavoured to 
diſcover by diſſection, how far the inverted ya 
gina or uterus had each been increaſed in their 
bulk to form ſuch a large tumor; but they were 
ſo intimately united, that I could nat diſtinguiſh 
the ſubſtance of the one from that of the other; 
and therefore could not determane their pro- 
portional thickneſs. 


XVIII. The Deſcription of a Peſſary, invented 
by THOMAS SIMSON, M. D. Prefeſjor if 
Medicine in the Univerſity of St Andiew's. 


HERE is no calamity that afflicts the fair 

ſex more than the precidentia uteri, 

when they labour under it; for at is aëcompa- 

nied with perpetual uneaſineſs through their 

whole body: It gives the greateſt hindrance in 

following out the common affairs of life, and 

frequently ends in ulcerous and cancrous tu 
mors. 

The cauſes of this diſeaſe are many; bu 
which ever takes place, there is no hope of! 
cure, unleſs the part is kept in its natur 
ſituation ; for its weight, when it hangs ut 
ſupported, does more harm than there can h 
ſervice done by any medicines applied fo 
ſtrengthening. and bracing the relaxed fibres; 
and therefore the firſt ſtep towards a cure 0 
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procidentie has always been to reduce the ute- 
rus to its natural ſituation, and to keep it 
there by means of the inſtruments named pe/- 


ſaries. 


All the peſſaries which I have ſeen deſcribed 
by authors, or uſed by practiſers in medicine, 
ſeem to me defective and inconvenient ; for th 
anſwer the deſign by their bulk only, and muſt 
be thruft violently into the vagina, which not 
only occaſions a great deal of uneaſmeſs and pain 
to the patient, but a ſkilful hand is always re- 
quired to manage them; which many women 
are unwilling to allow. To exite the many 
diſadvantages attending the uſe of the common 
pefſaries, I contrived the one delivered with 
this paper, which, I can affure you, after ſuf- 
ficient experience of it in ſuch caſes, has ex- 
atly anſwered all the intentions without any 
inconvenience. 

Fig. 1. of tab. V. repreſents the exterior ſide 
of one of the plates of tin, of which the inſtru- 
ment conſifls. | 

A, is the body of it, the ſides of which, B, 
B, C, have holes made in them for fewing a 
piece of oiled leather on it. 

D, a narrow neck in the form of half 2 
binge going out from the targe plate. 

E, a round plate full of holes, for ſewing 
vpon it a hemiſphere of cork boiled in oil. 

Fig. 2. ſhews the form of the other plate 
with its anterior ſide expoſed to view, and with 
the leather and hemiſphere of cork ſewed to 
it, | 

A, the plate at the fides of which, B, B, 
, the edges, appear turned in, with the threads 

Vor. Il. which 


290 MEDICAL ESSAYS 


which ſecure the leather on its outſide croſſing 
over them. 

D, a ſpring of japanned ſteel, which is faſt. 
ened to the plate at E, but ſtands out from it 
at the other extremity. 

F, the convex {le of a hemiſphere of 
rſs ſewed to ſuch a plate as E repreſents in 
ig. I. | 
7 ig. 3. is the figure of the inſtrument mount- 
ed. 

A, B, the two large plates. 

C, the ſpring keeping them at a diſtance. 
D, one of the ſmall round plates with the 
threads, by which the hemiſphere of cork is 
faſtened to it. 25 

E, E, the two hemiſpheres of cork. 

F, waxed threads made to croſs from one 
hemiſphere of cork to the other, and left of ſuch 
a length as to allow the ſpring full play, in ſe- 
Pry the plates and corks. 

G, G, two ſkains of waxed thread paſſed 
through the ends of each plate, and ſecured 
from being drawn out by the knots at their ex- 
tremities. 

Having ſeen D, the half of a hinge in fig. 
1. one can eaſily N what could not be {cen 
in this picture, viz. ſuch another applied to the 
ſide of it, when theſe necks of the two plate: 
are made to croſs, and that a ſmall axis being 
put through them, they move eaſily. 

When this inſtrument is to be introduced, 
the two plates are preſſed cloſe together, and 
the ſphere of cork is put as high up into the 
vagina as is convenient, taking care to hare 
the flat fides of the plates towards the right 


and 
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oſſing and left of the vagina. Whenever the fingers 
preſſing the plates are removed, the ſpring puſh- 
faſt. ez the plates and hemiſpheres away from each o- 
om it BW ther, to preſs only on the ſides of the vagina, with- 
out any danger of ſtraitening the urethra or rec- 
re of WM tum. The croſs threads now extended between 
-nts n the hemifpheres, hinder the uterus or plicæ of 
the vagina to fall down between the corks, ſo 
10unt- asto be in danger of being bruifed, when the 
ſides of the inſtrument are again preſſed toge-- 
ther, in order to take it out; and at the ſame 
TE. time liquors wilt paſs freely. The corks and 
th the plates covered with leather, when preſſed againſt 
ork is the vagina by a ſpring, which needs not be very 
ſtrong, cannot bruiſe its coats much; and their 
being oiled preſerves them from corrupting ſoon, 
m one as the metal of the plates and japanning of the 
f ſuch ſpring prevent any bad conſequences from ruſt. 
in ſe⸗ When this inſtrument is to be taken out, the 
plates are preſſed together; or, if it has been 
m_— — within the vagina, it 1s brought 
away by drawing the ſkains of thread. Andthe 
patient can with little or no trouble, introduce 
remove this inſtrument at pleaſure. - 
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| to the BY XIX. In Account of the ſides of the Os Uteri 
plates being grown together in a Woman with Child ; 


s being by the ſame. 


duced, Woman, forty years of age, obſervably 
er, and narrow between the ofa pubis and the os 
4 4 facrum, had been four days in ſevere labour 
O Na 


of her firſt child, when I was called to aſſiſt 
e right x Bbz her: 


ane 
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her : The child 9447 py bo have been dead for 
ſome time, I opened its head, and extracted it, 
but with great difficulty, its ſhoulders and haun- 
ches being too large to paſs in the ſtraĩtened paſ- 
ſage between the bones. During ſome days aſter 
her delivery, ſhe paſſed a great many ſmall rug. 

ed ſtones by the urethra, and at length, after 
— urine had been ſtopped ſome time, her huſ- 
band drew out of the urethra a large piece of 
thick membranous ſubſtance, three inches in 
length, and in ſome parts two inches broad. 
One fide of it was covered with a cruſt of 
ſmall ſharp ſtones, the other fide was inflamed 
and bloody; which made me judge it to be 
part of the coats of the bladder ſeparated ; and 
I was confirmed in this opinion, by introdu- 
cing' a catheter into the bladder z for, whenever 
it touched certain parts of the ſides of the blad- 
der, blood came with the urine. The patient 
continued a long time with a plentiful ſuppu- 
ration about the pudenda ; but we did not ſuſ- 
pect that the pus came from the internal parts, 
but only from the exterior, which had been 
ſomewhat lacerated. 

About three months after her delivery, ſhe 
fell again with child, and took her pains after 
the ordinary period. She continued two days 
in hard labour before I ſaw her. The mid- 
wife then informed me, that the inner orifice 
had yielded nothing; 1 left her half a day, and, 
things remaining in the ſame way at my re- 
turn, I examined her condition, and found 
that the .os finca had not only not yielded, 
but that the ſides of it were grown together, 
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I aſked the aſſiſtance of another phyſician, and 
Dr Haddow being called, was, as well as the 
midwife, ſenſible of the caſe being ſuch asT 
judged it to be.. Wherefore we agreed to make 
an inciſion into the os uteri, but were firſt obli- 
ged. to dilate the vagina ſufficiently, that we 
might operate more ſecurely. We had no pe- 
culum matricis, and therefore. behoved to ſup- 
ply it by ſome other inſtruments. We tried to 
make the dilatation with a pair of long broad- 
bladed forceps, but they neither had ſtrength to 
dilate ſufficiently, nor did they keep the vagina 
equally open. After this we cauſed two pieces 
of wood, each three inches long, and two and 
a half broad, to be made concave on one fide, 
and convex on the other, and of no more thick- 
neſs than we thought would be ſufficient to 
bear a ſtrong enough preſſure by the neceſſar 
dilatation, When theſe were finely poliſhed, 
and beſmeared with greaſe, I introduced them 
into the vagina, with the concave faces to- 
wards each other; then ſliding in the legs of 
a ſpeculum oris between them, and turning its 
ſcrew, I ſeparated the pieces of wood ſo far 
as we could ſee diſtinctly the cicatrice of the 
grown-together parts, = could have eaſy ac- 
ceſs to divide them, which I did by an inciſion, 
at jeaſt half an inch deep, before I pierced thro” 
the ſubſtance of this part of the womb ; then, 
immediately introducing my finger at this 
wound, I touched the head of the child, and 
felt the whole circumference of the paſſage 
hard like a cartilage, which yielded nothing 
to ſeveral throws ſhe had after the inciſion: 
So that I was obliged to guide a narrow-bladed 
Bb 3 {calpe} 


204 MEDICAL ESSAYS 


ſcalpel with my finger, to make ſeveral inci- 
ſions into this cartilaginous ring. In doin 
this, there was not the leaſt appearance of blood, 
and the patient had no trouble, except what the 
dilatation of the vagina gave her. The labour 
continuing, the paſſage dilated a little, but not 
ſo much as to give any hopes of its allowing the 
child s head to paſs, notwithſtanding the bones 
of the cranium were overlopped ; and, therefore, 
1 en to bring away this child as J had 
done the former. In this birth, there was no li- 
quid with the child, nor did any blood follow it; 
it was quite ſupple, and had a white chalky 
cruſt over its whole body; ſo that we were con- 
vinced it had been dead ſome time. 
The want of waters was fome ſurptize, till 
I recollected, that, in the time of labour, fhe 
told us they were paſſing, at which time I had 
the curioſity to make a ſtrick obſervation, and 
found, that what ſhe called the waters paſſed by 
the urethra, which opened externally by three 
different orifices : This, with her having loſt 
ſuch a portion of the bladder formerly, and her 
being ſubject to the gravel, gave me ground to 
think there was ſome communication between 
theſe paſſages and the cavity of the womb, a- 
bove the os tince. which had allowed the wa- 
ters to be evacuated. I was the more inclined 
to entertain this ſuppoſition, becauſe frequent 
inftances have been obſerved of ſtones making 
their way through the neighbouring parts, as 
happened lately to a boy in this neighbourhood, 
who paſſed a very large ſtone, which had lodged 
long in the bladder by the anus, þy which the 
urine 
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urine had its courſe for ſome time after. 

My patient, immediately after being put to 
bed, was ſeized with a pleuritic pain, very 
high feyer, and difficult breathing; which co- 
ming on ſo ſoon after her being fatigued ſeveral 
days with hard labour, during which ſhe ſlept 
none, but drank much of every thing in the 
way, appeared to me rather the cauſe of her 
death, in twenty-four hours after, than any con- 
ſequence of the inciſions I had made; for ſhe 
never complained of uneaſineſs in the parts I 
had cut, nor had any hemorrhage. Notwith- 
ſtanding all the ſolicitations I could uſe with her 
relations, I could not prevail with them to allow 
me to open her body. 


XX. The Deſcription of a Forceps for extracting 
Children by the head, when lodged low in the 
Pelvis of the Mother; by Mr ALEx, Bur- 
TER Surgeon in Edinburgh. 


HE forceps for taking hold of a child's 
head, when it is fallen ſo far down among 
the bones of the Pelvis, that it cannot be puſhed 
back again into the uterus, to be extracted by 
the ſeet, and when it ſeems to make no advan- 
ces to the birth by the throws of the mother, 
is ſcarce known in this country, though Mr 
Chapman. tells us it was long made ule of by 
Dr Chamberlane, who kept the form of it a 
ſecret, as Mr Chapman alſo does. I believed, 
therefore, that a ſight of ſuch an inſtrument, 
which I had from Mr Duse who practiſes mid- 


witery 
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wifery at Paris, and who believes it to be his owy 
invention, would not be unacceptable to you; 
and the publication of a picture of it may be of 
uſe to ſome of your readers. 

Tab. V. Fig. 4. repreſents this inſtrument 
ſeen obliquely, of one third of its real dimen- 
ſions. 

A, is the extremities of the blades made 
more concave in the middle, than is neceſſary to 
fit them to the ſurface of the convex head of the 
child, in order, as Mr. Duse ſaid, to hinder them 
to compreſs the temporal arteries. 

B, is the convex fide of the one blade. 

C, the convex fide of the other. 

D, the hinge where the two blades croſs. 

E, a large flat button of a ſcrew, which 
ſerves as an axis to the hinge, and can be taken 
out at pleaſure. 

F, a ſecond hinge, by which the blades can 
be joined when the child is higher up than can 
be conveniently reached by the inſtrument, when 
the other hinge is employed. 

G, G, the handles. 

When this inſtrument is to be uſed, the axis 
of the hinge is to he taken out, and each blade, 
being directed by one hand in the vagina, is to 
be introduced ſeparately along the ſide of the 
vagina, and betwixt it and the ſide of the child's 
head, as far as immediately above the ears; 
then, the two blades of the inſtrument being 
croſſed, the axis is put into the hinge, which the 
operator finds wol convenient to employ z at- 
ter which the child's head is to be taken firm 

bold of, and the operator pulling by the handles, 
extracts the child. | 
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I think Mr Chapman is in the right to deſire 
the axis not to be put in; for it is very trouble- 
ſomk to take out and put in again, when any of 
the blades quit their hold, and the inſtrument 
can eaſily be managed without it, in extracting 
the child in the manner mentioned; and, in ſe- 
veral caſes where it may be requiſite to dilate the 
loweſt part of the paſſage at the ſame time that 
the extraction is making, the blades of the for- 
ceps require to be ſeparated, and are not to be 
croſſed or moved upon a hinge. 

You will eaſily ſee, that often when the head of 
a child 1s a little too far forward on the ofa pubis, 
or turned too far backwards, that one blade only 
of this forceps can be employed to bring it to a 
right ſituation, and to aſſiſt the birth. 


XXI. An Actount of a malignant Lues Vene- 
rea, communicated by Suction, in the City of 
oy. 1728; EDWARD Barry, M. D. 


12 Venereal Diſeaſe, in the common way 
L of infection, has been fatal to many. In 
this view, it demands as much attention as any 
diſorder. But, if an accident of this nature, 
which I now tranſmit to you, is not guarded a- 
gainſt, it may become a more general misfortune, 
and to ſuch who leaſt deſerve it. 

A woman in this city, who was commonly 
employed to draw the CE of lying-in wo- 
men, had probably, in the courſe of her bu— 
lineſs, 


208 MEDICAL ESSAYS 


ſineſs, received the infection in her mouth; 
which ſhe either did not ſuſpect, or concealed, 
till ſhe had communicated the poiſon to ſeveral 
perſons of diſtinction. 

I think this infection was ſtill more remark- 
able for its malignity, and the quick progreſs of 
the ſymptoms, \ for the uncommon manner 
of its being received. As I had an opportunity 
of ſeeing moſt of the unhappy perſons who were 
thus affected, I thought that a faithful account 
of its appearance, and the method of cure, 
which I found ſucceſsful, might not be unwor- 
thy of a place in your eſſays. 

e nipple firſt became lightly inflamed, 
which ſoon produced an excoriation, with a diſ- 
charge of a thin liquor; from thence red ſpread- 
ing puſtules were diſperſed round it, and gradu- 
ally ſpread over the breaſt, and, where the poiſon 
remained uncorreCted, produced ulcers. The 
pudenda ſoon after became inflamed, with a vio- 
lent itching, which terminated in chancres, that 
were attended with only a ſmall diſcharge ; and, 
in a- ſhort time after, puſlules were ſpread over 
the whole body. It finiſhed this courſe, with 
all theſe ſymptoms, in moſt perſons, in the ſpace 
of three months. 

This diforder made a quick and dangerous 
23 in ſuch who firſt received it; they not 

ing apt to ſuſpect an infection of this nature 
in their circumſtances. The huſbands of ſeve- 
ral had chancres, which quickly communicated 
the poiſon, and produced ulcers in the mouth, 
and red ſpreading puſtules on the body: But 
ſuch of them eſcaped who had timely notice 4 
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the nature of the diſeaſe, before the pudenda 
were affected. Some infants received it from 
their mothers, and to the greateſt part of them 
it was fatal. 

When I firft mentioned my opinion of this 
diſorder to the midwife of a perſon whom I vi- 
ſited, ſhe ſaid, the woman who drew her breaſts 
was a few days before, on ſuch a ſuſpicion, ex- 
amined, at the requeſt of a lady of diſtinction, 
before ſhe would make uſe of her; and was de- 
clared free from any ſuch diſtemper; by which 
means that ey was unhappily deceived, and 
was one of the laſt who received the infection. 
] ordered the woman to be ſent to me, and ob- 
ſerved a ſmall ulcer at the root of her tongue, 
and a large recent cicatrice on the inward part of 
the upper lip. She obſtinately denied that ſhe 
ever had any fore there, but was ſo much terri- 
fied, when I told her ſhe would certainly rot 
away, that ſhe begged I would not ſuffer her to 
periſh, if I ſuſpected ſo much danger. While 
ſhe was in a ſalivation, ſhe owned to me and Mr 
Oſborne, an eminent ſurgeon in this place, that 
ſhe had an ulcer where the cicatrice remained, 
which ſhe cured by two or three doſes of phy- 
fic, and a gargle made of woodbine, and ſome 
other ingredients, and faid the concealed it, be + 
caute ſhe imputed it only to cold, and was afraid, 
if known, it might for ever deſtroy her buſineſs 
and character. . 

This woman, who communicated this infec - 
tion to ſo many, had no eruptions on her body ; 
and, by what I could find, the infection never 
made any progreſs beyond the mouth. May 
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not this be accounted for from the particular 
way of life which ſhe followed, the humour 
being diſcharged by an almoſt conſtant ſaliva- 
tion, and the parts deterged and cleanſed by x 
gargle of breaſt-milk ? | 

Some women, whoſe breaſts were drawn 
her, had never any marks of infection; but, by 
what I could find, the few who eſcaped were 
ſuch whom ſhe attended after the large ulcer on 
her lip was healed ; for, while that continued, 
the nipplejwas received into a bed of corruption. 
But the caſe of a lady was very remarkable, 
whoſe breaſts were drawn twice a-day by her, 
when fhe communicated the infection to all o- 
thers who came in her way. A violent conflu- 
ent ſmall pox ſeized this lady immediately after- 
wargs; and ſhe never had any marks of infec- 
tion. 

The activity of this poiſon was fo great, that 
I immediately directed a mercurial ſalivation t⸗ 
even ſuch as were but lately and lightly affected, 
and ordered it to be brought on by repeated unc- 
tions, in a ſmall quantity, with a few grains of 
calomel internally, and continued the falivation 
five or ſix weeks. 

I have often obſerved, that, where the ſaliva- 
tion eaſily riſes on the uſe of the ſmall quantity 
of mercury, the cure is uncertain, and the ſymp- 
toms often return: And that the ſame inconve- 
niencies often attend a large ſalivation accomp:* 
nied with a great inflammation, from which ma- 
ny other dangerous ſymptoms alfo flow. 

The firſt of theſe is more frequently the caſe 
of women, and ſuch whoſe fluids are natural- 
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ly diſſolved, and whoſe veſſels are relaxed and 
tender. The other attends perfons of a re- 
verſe conſtitution. In the former, mercur 
paſſes off too quickly through the larger 4 
ſels, without penetrating into the ſmaller ca- 
nals, where the ſeat of the diſorder moſt fre- 
quently lies. In the ocher, the great viſcidi- 
of the humours oppoſes their diſſolution, 
which muſt be always previous to a free and ef- 
fectual ſalivation; and is abſolutely neceſſary 
to diſengage the infection from them: So that 


it may eaſily, by a proper determination, be 


diſcharged from the body: For, whenever the 
animal fluids are heated beyond their natural. 
degree, they immediately become viſcid.; and 
all violent mflammations being attended with 
this effect, muſt therefore counteract the ope- 
ration of mercury. Previous warm bathing, 
gentle evacuations, if there is a plenitude in 
the veſſels, and a diluting regimen, are neceſ- 
fary to prevent theſe evils ; and, after ſuch pre- 
paration, a leſs quantity of the medicine will 
produce the deſired effect with more eaſe and 
eſhcacy. 

In the lax habit, neicher is bathing, nor 
much diluting neceflary, till the ſalivation ap- 
pears z but the medicine mult be repeated at a 
proper diſtance, and in a ſmall quantity, to 
anſwer this end; though, in ſome caſes of this 
nature, it may, with more ſucceſs, be deter- 
mined to the ſurface of the body, and made. iu- 
dorific. | 0 oa 

The venereal diſorder returned to ſome af- 
ter a regular ſalivation, but was entirely re- 
moved by the following method, which I madę 
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uſe of to all who had this infection in a violent 

degree. 

ordered a machine to be made of oak, th 

cavity of which was four feet long, and fix. 
teen inches deep, that a perſon might fit in it 
with his legs extended; a cover moving. in a 
groove was ſo adapted, that it cloſed every 
part round the body. When this machine was 
to be uſed, it was filled to about the height of 
eight inches, with a ſtrong bath of herbs, with 
fal. gem. diſſolved in it. The proceſs was 
as follows. * | 

I directed them to take in the morning and 
afternoon, in divided draughts, a quart of the 
following decoCtion. 

R. Rad. opt. bardan. ſarſaparil. Ching ply 
cyrrhiz. an. unc. ii. cum ag decoct. ſpatio ſem. 
hore. Adde ligni raft ſantal. rubri, ſaſafras 
an. unc. ii. Ebulliant iterum parum, dein 
decoft. lib. viii. exhibe. 

In the evening, about an hour after they 
had taken the decoction, they went into the 
bath, as hot as uy Bring well bear it; the 
lower part of their body being naked, the reſt 
and eſpecially the head, being well guarded from 
cold. The ſteam, which * no other paſ- 
fage but where the opening was allowed for 
the body, and the heat of the bath, in a fen 
minutes, threw them into a very profuſe 
ſweat. They ſeldom remained in the bath 
above an half hour; when they came out d 
it, they were well rubbed near a large fire, dr 
linen was put on, and they went into a warm 
bed, where they continued ſweating two hours: 
During this time, they drank very plentifully 
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of three parts water, and one of milk warmed ; 
their linen was again changed; they ſat up for 
two hours, and eat a light ſupper of biſcuit, 
with broth or ſack-whey. At dinner, I allows 
ed them any of the white meats, with ſack and 
water for drink. 
When they had bathed in this manner five o 
fix times, I ordered a ſtrong decoction of 
guaiacum to be ufed inſtead of the former, and 
a few grains of calomel to be taken an hour be- 
fore they entered the bath; and in ſome caſes I 
have directed two grains of the turbith mineral 
to be mixed with the calomel; which, though 
continued for a conſiderable time, ſeldom affect- 
ed the glands of the mouth, being determined 
with ſuch force to the ſurface of the body. 
And, if the expreſſion may be allowed, mercury 
thus managed, produces a ſalivation through the 
pores of the ſkin. When the ſalivary glands 
are in the leaſt affected, the uſe of mercurials 
is to be omitted, till that ſymptom diſappears. 
I have ſometimes obſ-rved, that the mercu- 
rial, taken going to reſt the night preceeding 
the uſe of the bath, is leſs liable to affect the 
ſtomach, than when taken an hour before bath- 


ing. | 

, PER the bath three times in a week; in 
ſome caſes repeated it five or fix times ſucceſ- 
_ every day, and gradually remitted the uſe 

It. 

The patients were ſeldom faint with ſweating, 
a large ſupply of milk and water, thin gruei, 
and ſometimes ſack whey, preventing this in- 
convenience. Tory the whole courle, they 
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had a very good appetite, and more than uſu] 
chearfulneſs of ſpirits. I have known ſome in 
deſperate venereal diſorders, reduced by former 
methods, acquire a good completion and 
ſtrength in this courſe 3 and, though I have uſed 
it in many advanced and dangerous caſes, ] 
never met with one unhappy accident attending 
at, or withany inſtance where it failed. 

I bave of late given mercurius præcipitatis 
per ſe in ſome caſes, inſtead of the former pre- 
parations, as being leſs liable to affect the ſali- 
vary glands than any other preparation of mer- 
cury. I have frequently directed a grain and a 
halt of it twenty nights following, in a com, 
mon unguarded way, without obſerving that it 
affected the glands, or produced any remarkable 
ſenſible evacuation ; But lately the ſame: quan- 
tity, taken ſeven nights ſucceſhvely, raided an 
unexpected and violent ſalivation in a patient 
of mine. This, however, has given me 3 
greater opinion of the efficacy of this medi- 
eine. 


XXII. 4 remarkable Hydrocephalum; 6y Mr 
JauEs MowaT, Surgeon at Langholm. 


Child of a year old is rather leſs and ſmal- 

ler than the was a month after ſhe was 

born, having ſo little fleſh on her bones, that 
ſhe is almoſt a very ſceicton, She has no col- 
lquative ſtools to keep her from growing, but 
is only dull and Icthargie. She has two tecth 
in the under-jaw, and two appearing in the 
upper. When {he was @ month old, her head 
began 
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began to ſwell, and continues yet daily to in- 
creaſe z it is now twenty-ſeven inches and a half 
in circumference z from the point of the noſe 
(which is very much depreſſed in the middle) to 
the nap of her neck, twenty-one inches and a 
quarter; from the one ear to the other, I think 
it is about eighteen inches. The face above the 
eyes is exactly ſix inches broad; the cheeks and 
mouth are very ſmall for want of fleſh ; the eyes 
are large, and ſhe can hide them totally with- 
in the orbit, either above or below. All the 
bones of the face and ofa temporum ſeem to be 
very large, firm, and broad, without any ſuture 
till near the open of the head; but the reſt of 
the head is like a ſoft quagmire, covered all o- 
ver with a large, dry, yellow ſcab. The veins 
upon the face, and where the ſkin 1s free of the 
ſcab, are very large, full, and blue ; ſo that they 
are viſible in their minuteſt ramifications. The 
child takes no food but the mother's milk: She 
keeps the head of the child always lying in a 
hollow between two pillows. 


XXIII. 4 Hydrocephalum with remarkable 
Symptoms; by Mr JohN PAISLEY, Sur- 


geon in Glaſgow. \ 
A Boy betwixt ſix and ſeven years of age, 
of a ſound conſtitution to appearance, and 

who had been very healthy from his infancy, 
was ſuddenly ſeized one morning with, a pain 
in the left fide of his head, attended with an 
unuſual drowſineſs and laſſitude; which increa- 
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ſed in the aſternoon; his pulſe not very quick, 
ſhort cough, loathing all kinds of meat and 
drink, an inclination to vomit, with ua fluſhin 

in his face at times, other whiles pale and ill- 
coloured, and pains in his belly; the gums of 
his four back jaw-teeth much ſwelled, and his 
mouth hot. 

It being ſuſpected that worms were the chief 
cauſe of his diſorder, ſome worm-powders were 
given him, clyſters injected, and his belly rub- 
bed with the unguentum vermifugum. 

'The firſt three days he continued much the 
fame way, being always more briſk and lively in 
the forenoon, but very dull and heavy in the af- 
ternoon. On the fourth day he complained more 
of the pain in his head, and, being a little more 
feveriſh, he was let blood at the jugular, to be- 
twixt four and five ounces, had a clyſter injected 
at night, and next morning got a vomit of ipe- 
cacuanna, which — very well: At the 
ſecond puke, be brought up a pretty large live 
worm, five or ſix inches long, of the teres 
kind z by this he ſeemed to be ſomewhat eaſier, 
and more lively all that day. 

On the fixth, he got ſome more doſes of. worm» 
powders, though it was with great difficulty 
he could ſwallow them, having an averſion to 
either meat or drink, as well as to the powders; 
a vermifuge plaiſter was applied to his belly, 
and a clyſter injected. 

On the ſeventh, his pulſe was rather flower 
than the natural; and though, as was obſerved, 
he uſed to be more quick and lively in the fore- 
noon, yet this morning he was ſo drowſy and 
Gull, that it was with great difficulty he was 
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prevailed on to take a purgative potion : It was 
much ſtronger than any he had ever taken, yet 
had no operation; wherefore he got a ſtrong 
purgative clyſter, by which he had only one 
ſtool, being a diſcharge of ſome hardened fœ- 
ces covered over with a kind of mucus or ſlimy 
ſtuff, and with them a large worm like the for- 
mer, nine inches long, came away. 

On the eighth he was ſo dull and ſleepy, that 
he could be diverted no manner of way, nor 
prevailed upon to take any aliment, and far leſs 
medicine : 'The purgative clyſters, continued to 
be injected, never gave him above one ſtool, 
In the afternoon, he ſeemed lethargic, his pulſe 
flow and unequal ; A clyſter made of the tops 
of wormwood and the leſſer centaury boiled in 
claret, was injected, and a bitter infuſion in 
wine was ordered to be taken by the mouth; 
theſe raiſed his pulſe a little, and he began to 
take ſome panado, or other ſoft aliment, which 
he did in a very quick manner, ſtaring very 
broad, and without ſpeaking a word, but could 
not be prevailed upon to taſte any kind of drink; 
and, ſo foon as he had done, immediately fell 
aſleep again. 

On the ninth, he was much as the day before, 
only more comatoſe: A bliſtering plaiſter was 
applied to his neck, which roſe very well, and 
diſcharged a good quantity of ſerum, without in 
the leaſt rouzing him, or making him more 
ſenfible, only his pulſe was a little quickened. 

On the tenth, he was much as the day before, 
only his face was very florid and red, and ſome- 
what ſwelled z and he frequently put his hand 

| to 
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to the left ſide of his head, breathing a little 
quicker than uſual, with a wheezing and ſome 
difficulty z his pulſe flow and languid : Upon 
which his head was ſhaved, and the part where 
he complained the pain was at firſt, and to which 
he often put his hand when he could not ſpeak, 
though there was no appearance externally of a. 
ny ſwelling, was ſcarified and cupped, and three 
or four ounces of blood drawn away: This ea+ 
ſed him as to his breathing, and removed the 
redneſs and ſwelling of his face, but produced 
no other viſible effect; ſuppedalia were applied 
at night, 

On the eleventh, his pulſe was exceeding flow 
and intermitting, his coma ſo much increaſed 
with ſtartings, that he could take no kind of ali- 
ment, and appeared to have no manner of ſenſe ; 
and thus he continued perfectly inſenſible till 
next forenoon, when he died. | 

All along he had ſuch a heavineſs in his eye- 
lids, that he could not lift them up with eaſe, 
and they appeared ſwelled. 
© Upon opening his head, ſo ſoon as the cra- 
nium was removed, I obſerved a protuberance 
or tumor about the bigneſs of a large haſel-nut, 
on the dura mater, under the parietal bone of 
the left fide, about an inch and a quarter from 
the ſagittal ſuture, and about two inches from 
the lambdoidal, which was the place the child 
had pointed his pain was: This tumor had 
made no apparent pitting in the bone ; it felt 
ſoft, and, upon opening it, there iſſued out a lit- 
tle bloody ſerum, and in the bottom of it I diſ- 
covered a great number of little white bodies 
like the ſmall worms in blown meat, or the 
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little fubſtances ſqueezed from perſons noſes ; they 


d ſome had no appearance of life, and were contained 
Upon in a duplicature of the dura mater; the in- 
Where WW ferior fide of which at this part adhered fo firm- 
which ly to the pia mater, that it was impoſſible to 
ſpeak, MW ſeparate them without lacerating theſe tender 
y of a- parts. There were ſeveral other ſmaller ones 


| three along the left fide of the ſenus longitudinalis ſu- 
is ea» Wl fericr, beſides the common luxuriant rifings 
d the of the brain that are always obſerved in this 
part; theſe; contained the ſame kind of bloody 
ſerum and white bodies as the large tumor: 
Whether they were real worms, or an ob- 
ſtruction in the glands of the dura mater, 
following ſome inflammation in theſe parts, I 
cauld not determine, but rather incline to the 
laſt; fiance, where-ever they were, there was 
ſuch a ſtrong adheſion of the dura and pia 
mater, that could not be ſeparated with- 
out lacerating the tender parts below. All the 
veins in the head were turgid with blood, as 
if they had been finely injected, though there 
was little or none in the other cavities: when 
opened. 
When, in taking out the brain, I had cut 
the optic nerves, I obſerved a preternatural 
thicknels of the pia mater, and a large diſ- 
tenſion of it as with water; upon cutting it 
open, about half an Engliſh pint of a yellow- 
coloured water iſſued out. In diſſecting the 
brain, I found the ventricles had been much 
diſtended and enlarged by the water; the ple- 
xus chorgeides were hard and ſchirrous, with a 
great number of ſmall hydatides (as I ſuppo- 
ied) lying along them in rows, whole coats 
| were 
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were exceeding tender, and burſt upon the leaf 

touch; they exactly reſembled the lymphatic 
delineated in the fifth table of Dr Ridley's A. 
natomy of the Brain. 


I obſerved little that was remarkable in any 


of the other viſcera, they being all perfeQly 
ſound, except the. inteſtines, which were em- 
pty, and in ſeveral places inflamed, with ap- 
pm ſigns of a beginning mortification; 
ere were ſome few of the teres worms in 
them that appeared dead, moſt of the ſmall in- 
teſtines being tranſparent, and in two places 
one part was drawn up conſiderably into the 
other, like the finger of a glove; as if the pe- 
Tiſtaltic motion of the inferior part had been 
inverted, while that in the ſuperior part conti- 
nued, and ſo the one thruſt into the other: It 
took a confiderable force to draw the one out 
of the other, the inteſtine being much contract. 
ed in this part, though there was no ſign of 

* inflammation in theſe parts N 
ince this caſe was under my care, I have 
ſeen ſeveral children-who complained of a pain 
in one particular part of their head, having a 
great drowſineſs and heavineſs in their eye- 
lids, a pulſe much lower than the natural, no 
drought, a great averſion to food or drink, 
an inclination to vomit, and other ſymptoms, 
as this boy had, which made me judge them to 
labour under the fame diſeaſe; and the diſſec 
tion of two, who were all I was allowed to o- 
Pein ſhewed my opinion to be juſt, the = 
ing found affected in much the manner above 
deſcribed, only that I could obſerve in neither of 
them any thing like the little tumors mentioned 
in 
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in the former caſe; and in the latter two, all 
the veſſels of the plexus chorocides were hard 
and obſtructed, and the pia mater at the bot- 
tom of the brain, immediately under the op- 
tic nerves, was ſo conſiderably thickened, as to 
appear almoſt like the dura mater. 


XXIV. An uncommon Angina; by ALEx. 
MonRo, Profeſſor of Anatomy in the Univer- 
. ſity of Edinburgh, and F. R. 8. 


Man, thirty four years of age, ſubject all 

his life to plethoric indiſpoſitions, eſpe « 
cially in the-ſpring, and to catarrhs when the 
leaſt expoſed to cold, who had not uſed any 
fermented drink, or heating food for ſeveral 
ears, on account of a flight hæmoptoe that 
bad more than once ſeized him, and had re- 
tfenched ſome of his ordinary diet for near two 
months, to prevent his vernal plethora ; ha- 
ving fat ſeveral hours in a chamber without 
a fire, and with an open window, while the 
weather was very cold and the air foggy a- 
bout the middle of January 1732, complained, 
as ſoon as he roſe from his ſeat, of being ſtiff 
with cold and very weary, with pains in mo- 
ving all his muſcles, and perpetual yawning : 
To free himſelf of the uneaſy coldneſs, he im- 
mediately went home, fat near a fire and drank 
tea, but could not remove the ſhiverings and 
wearineſs. Upon going into bed he was ſei- 
zed with the appearance of an aguiſh paroxyſm, 
which had made a regular ear before morn- 


ing, 
| Next 
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Next day he was a little feveriſh, and til 
complained of pains through all his body, and 
therefore took his uſual cure in flight maladies 
of that kind, viz. a laxative ptizun in which 
tamarinds and ſenna had been boiled; which 
operated gently, and gave him conſiderable re- 
lief. 

The day following, he was almoſt free of all 
his formet complaints, but his right amygdala 
was ſwelled and painful, for which the ptizan 
was repeated. ; | 

In the morning of the fourth day, the amyg- 
dala was leſs and freer of pain, and, except a 
little bitterneſs in the mouth, he had ſcarce any 
other uneafineſs. But, in the afternoon, the 
left amygdala became painful on the leaſt at- 
tempt to ſwallow, his pulſe turned quick, but 
not very ſtrong : He was let blood at- a large 
orifice of a big jugular vein, to the quantity 
of ſixteen ounces ; after which his pulſe became 
very quick, ſtrong, and full: On this appear 
ance of plethora, eight ounces more were ta- 
ken away, and the patient theu inclined to 
faint z but, in a quarter of an hour after, his 
pulſe was very near as ſtrong and quick as e- 
ver. The pain of the left amygdala was ſo 
far from 1 diminiſhed, that it continued 
increaſing, and all the teeth in the ſame ſide 
of the lower jaw, that were otherwiſe ww 
ſound, were alſo violently and conſtantly af. 
feed, but the pains were moſt exquiſite when 
he ſwallowed. In the mean time, he could open 
his mouth as wide as ever, and nothing preter- 
natural could be obſerved in his fauees, except 
a {mall ſwelling of the right amygdala, and an 

| ery ſipelatous 
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eryſipelatous redneſs of the uvula, velum pen- 
dulum, and left amygdala, without any tumor. 
After he went to bed, the pains were ſo rack- 
ing, eſpecially when he ſwallowed his ſpittle, 
(which he could not poſſibly prevent doing fre- 
— whatever cart he took to the contrary), 
that, t ough he is a man who is tolerably pa- 
tient under pain, he made the whole bed thake 
with his tremblings, and large drops of fweat 
appeared on his ſkm at each attempt. About 
midnight, he could lie no longer ; but, putting 
on his cloaths, he received the fumes of warm 
water into his mouth; and the pain remitting 
ſomewhat, while he clnlduronred to hinder the 
occaſions of its violent increaſe, by leaning his 
head forward, opening his — and ſo al- 
lowing the ſaliva to run out, he paſſed the reſt 
of the night in a drowſy nodding way. 

Next morning, his deglutition was perform- 
ed with great difficulty and pain; and he was 
ſo hoarſe, he ſcarce could be underſtood when 
he ſpoke, but had no difficulty of reſpiration; 
and the fulneſs and ſtrength of his pulſe were 
leſs, but its quickneſs remained. His throat 
had the ſame appearance as the night before. 
The purgative ptizan was repeated. The fumes 
of warm warer were often made uſe of, and an 
emollient cataplaſm was applied externaliy on 
the pained- parts. 

1 * the evening, the pain was eaſier, and the 
pulſe rather better, but the hoarſeneſs conti- 
nued. A bliſtering plaiſter was applied on his 
neck and back, and emulſion was prepared for 
his drink. 
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The plaiſter did its office well, and the pa. 
tient, notwithſtanding his pain in ſwallowing, 
drank two bottles of emulſion in the night, 
which prevented any ſtrangury till near noon 
of the following day, when, the chamber be- 
ing overheated, and the patient thereby put in- 
to a ſweat, the ſtrangury came on violently; 
of which he was relieved, after ſome hours, by 
carrying away the fire, and injecting an emol- 
lent clyſter with turpentine. The emollient 
poultice was in the mean time renewed, and 
the fumes of water were frequently applied, 
and a mild reſolvent gargariſm aſſiſted the eva 
cuation of mucus, which began now to be ſe- 
cerned in more. than ordinary quantity in the 
fauces. In the evening, the patient ſeemed 
his pulſe to be pretty free of fever, -and all his 

troubleſome ſymptoms were conſiderably re- 
moved, 

The bliſtered parts diſcharging plentifully the 
two ſucceeding days, he ſeemed to mend apace; 
but ſtill continued the poultice, fumes, and ca- 
taplaſm. 

On the third, which was the ninth of his 
diſeaſe, finding in the morning the pain in- 
creaſed, he took the laxative ptizan, and plicd 
the topical medicines; but through the day 
the ſymptoms gradually increaſed, till, in the 
evening, his pain in the left amygdala and 
teeth was rather more violent than ever; the 
hoarſeneſs was worſe than formerly, his pulſe 
was low and quick, he was drowſy, and paſſed 
little urine, No ſwelling could be ſeen on the 
left pained fide, and he breathed freely. He 
drank largely of warm poſſet made with Rheniſh 

wine, 
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wine, and chewed long pepper with the tceth 
of the affected fide. is urine ſoon came in 
great plenty; he diſcharged large quantities of 
mucus at the mouth, and in two or three 
hours was much freer of pain ; his pulſe turned 
ſlower, and the dozing went off. The gargariſm 
was renewed, with the addition of ſome ag. the- 
riac. and ſp. nitr. d.; and theriac. andro- 


mach. was added to the cataplaſm. 


By the uſe of theſe medicines, he was greatly 
recovered in the two following days, and no- 
thing remaining the third, except a little bitter 
taſte, a trifling ſwelling in the right amygdala, 
and a weakneſs in the left fide of the fauces: 


He went abroad to his uſual labour of diſſecting 


in the forenoon, and prelecting in the after- 
noon, which he continued to do for a week, 
uſing a ſpare diet and applying the topics; 
in which time he got quite free .of all unea- 
ſineſs, except a dull pain of the left fide of the 
fauces, eſpecially in yawning ; and he imagined 
all the food he ſwallowed paſſed only by that 
fide, where ſometimes a little of it *. and 
was with ſome trouble preſſed back again into 

the mouth. | 
To remove this weakneſs, the patient one 
evening gargled his throat with claret wine 
and a little aq. theriac. mixed. 'That night, 
he was ſenſible of a ſtraitening in his breath; 
and in the morning when he awaked, he was 
quite hoarſe, breathed with more difficulty, 
and, in coughing, his head and eye balls felt 
as if ſtrongly girded, his face became very red, 
and he began to hiſs in breathing. All theſe 
bad appearances went greatly off, aſter breath- 
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ing in the fumes of warm water, and drink. 
ing warm tea. In a few hours after, he ſwal 
lowed pills compoſed of mercury. d. and refinx 
of jallap, which operated mildly, and leſſened 
all the cauſes of complaint conſiderably, and 
a ſecond ſuch doſe, taken two days after, remo- 
ved all of them entirely, except a little weakneis 
of the left fide of the fauces, and an obtuſe pain 
_ in yawning, which remained ſeveral weeks 
er. | 

In the hiſtory of this difeaſe, I have given a 
ſtrong hint who the patient was, and fuſpet 
the common — fs enlarging on one's own 
misfortunes may have difcovered- fufpciently, 
that it is my own caſe 1 haue related. 

What was the particular feat of this anoma- 
lous angina ? Will the uſes aſſigned to the di- 
gaſtric muſcles in Art. XI. of Vol. I. be of uſe 
to diſcover it ? 


XXV. 4n Aſthma, with uncommon Symptoms ; 
by the ſame. | | 


MX James Ure, whoſe buſineſs as a writer, 
or ſolicitor at law, engaged him frequent- 

iy in company and good fellowſhip, was ſome- 
times troubled with a palpitation at his heart, a 
trembling in his hand, and faintneſs; being 
always ſubject to a cough, and having generally 
very little appetite for food, with two or three 
looſe ſtools a-day. In October 1730, the fifty- 
fifth year of his age, having catched cold, a 
cough ſcized him, with which he brought up 2 
{mall quantity of very thick flime, and com- 
plained 


AND OBSERVATIONS. 317 


plained of a difficulty of breathing; he loſt all 
appetite for food, and his belly became bound; 
his urine was in {ſmall quantity, and he could 
not feel his own pulſe. | 

He allowed theſe ſymptoms to continue eight 
days without aſking any advice; but, finding 


them continue, and rather jncreaſe, he conſult- 
Rel and me, October 20. 


ed Dr William Porte 
Beſides the above- mentioned ſymptoms, we 


obſerved his difficulty of breathing increaſe fo 


much upon lying down, that he was obliged to 
ſleep in. a fitting poſture. His feet and legs 
were very oedematous. We could feel no pulſe 
in the arteries of his wrift, neck, temples, 
or ham, but only a fort of trembling under 
our fingers, which we then attributed to ſome 
irregularity in the diſtribution of his arteries, 
notwithſtanding his affirming, that, when in 
health, he had a pretty ſtrong pulſe in the ve- 
ry parts we felt. 'The veins of his arm and 
neck were very large, and ſtretched with 
blood. He could take no ſort of food, but 
had a thirſt, which was not violent, nor was 
his tongue dry, or his ſkin hot. When the 
cough attacked him, he forced very little pi- 
tuit up; but his breathing became exceeding 
laborious, his face turned very red or purple, 
and he complained of a violent head-ach. When 
he was free of the cough, a little while he 


walked, ſpoke, complamed of little, and aſ- 


ſured us he was ſcarce weaker than in health. 
To prevent the bad effects of the cough, twelve 
ounces of blood were immediately let; he bled 
freely, and did not turn faint. In the even- 
ing, a terebinthinat purging clyſter was inject- 
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ed, which purged him gently. He was deſired 
to take any fort of mild food which his ſto- 
mach could receive. Rheniſh wine and wa+« 
ter were given for drink, into which he fre. 
quently dropped forty guts of the following 
mixture B.. Elixir peftoral. unc. i. Tinctur. 
caſtor, drach. ii Sp. ſalin. aromat. drach. iii. 
and every two hours he ſwallowed two ſpoon- 
fuls of the cxymel pectoral. of the Edinburgh 
diſpenſatory. At bed-time, he took this bolus; 
R. Sperm. cet. ſcrup.1. Sal. fuccin. gr. v. 
Conſerv. rof. ſcrup. i. Syrup. alth. g. ſ. ut fiat. 
bol. 


Next morning, there appeared no change in 
his condition; and he took p ipecacuan. gr. 
xxxV. Oxymel ſcillit. unc. i. This emetic ope- 
rated fix times, without increaſing his head- 
ach or difhculty of breathing, and brought a 
good deal of ſlime with the water he drank. 
He ſeemed a little relieved after this vomit, and 
continued the uſe of the medicines preſcribed 
the day before. At night, a bliſtering plaſter was 
applied to his neck and ſhoulders ; he took his 
bolus, and had a cooling emulfion for drink. 

The bliſter roſe well, but the pain of it 
made him ſo unable to move next morning, 
that we could not give the purgative we had 
determined to order. His urine was in larger 
quantitys with a good ſediment ;z notwith- 

anding which, his' legs were rather more 
ſwelled, and the other ſymptoms continued. 


His bolus was again given in the morning; he 


ſtill drank water with Rhenifſh wine; and he 
was delired to take frequently a ſpoonful of the 
| N | following 
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following mixture, . A. hyſſop. puleg. a. 


unc. iii. Cinam. ſ. v. rap compt. a. unc i. 
Gum, ammoniac. drach. ii. Sal ſuccin. drach. 


ſem. Oxymel. ſcillit. unc. ii. Syrup. alth. unc. 
i. M 


He continued much in the ſame way all the 
22d and 23d, only his legs and thighs ſwelled 
more; and he began to complain that his cloaths, 
were too tight for his belly. 

In the morning of the 24th, he took this pur- 
gative bolus, B. Pulv. rhei eleft. ſcrup. i. A. 
quil, alb. pulv. jallap a. gr. v. Syrup. de rhamn. 
q. J. ut. ft. bol. capt. e ſyrup. violar. This 
purged him mildly, and the quantity of his u- 
rine increaſed conſiderably, and his belly and 
legs became Jeſs ſwelled, which relieved him 
ſomewhat. of the orthopnea. 

Next day, he began to uſe a medicated wine: 
R. Rad. irid. Florent. ſcill. acor. ver. helen.. 
raphan. ruſt. a. unc. ſem. Gentian. drach. ii. 
Rub. tinftor. unc. ſem. Cortic. ſambuc. ebul. a. 
unc. ſem. Herb. marub. alb. m. ii. Abjunth.. 
rom. centaur. min. a. m. Sem. bacc. juniper. 
unc. i. ſem. Sal. tartar. drach iii. Inciſ. & 
contuf. ſ. a. M. ut ft. malia infundend: in vin. 
Liſbon lib. vi. Colatur. capt. unc. ii. mane & 
hora. gta veſpertina. All this day and the 
following, his urine paſled plentifully, with a 
large ſediment z the ſwellings diminithed, and 
his cough and breathing were eaſier. In the 


evening of the 26th, while 1 fat by him, he 
ſurpriſed me with putting his wriſt into m 
hand to feel his pulſe, which was full, ſtrong, 
flow, and equal; but, two hours aſter, I could 
again 
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again feel no more than the very weak trembling 


I formerly mentioned. XX 
The 27th the purgative bolus was repeated. ; ph 
On the 28th, his pulſe returned, and conti. by 


nued afterwards firm and ſtrong, till he reco- 
vered his former health, which he did in a little 
time, by the uſe of the medicated wine, peCtoral 
mixture, and the purgative ſometimes repeated. 
About a month Tow, having got the cold a- 
in, his ſymptoms began to return with the 
— ſtate of his pulſe; but, upon taking the 
former emetic, and the purgative, they went 
off; and, to prevent a ſecond relapſe, he got 
ſtrengthening r medicines, with the ſti- 
mulating gums, for ſome time. 
In the beginning of January 1732, he was 
again attacked with the aſthma, and want of 
pulſe; which were removed with two doſes of 
the purgative. After a cough, which continued 
ſome days in the beginning of February, his 
ulſe could not be felt during twenty-four hours, 
ut it returned after the operation of a purga- 
tive bolus. ; 
Soon after my patient retired to the country, 
where he has continued in very good health; 
and being lately in town, reviſed this account of 
his caſe, and allowed me to communicate it to 
you. 
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xxv I. 4 large Steatom paſſing with the Oeſo- 
phagus from the Thorax into the Abdomen; 


by Mr Jauks JAMIESON, Surgeon at Kelſo. 


Carpenter in this place, thirty - ſix years of | 
age, of a thin make of body, aſked my 


advice about the middle of February 17325 his 


complaints were, pains at the heart, in the 
pit of the ſtomach, both ſides of the thorax, 
and betwixt his ſhoulders; a great difficulty 
in ſwallowing, and frequent inclination to vo- 
mit. He told me it was about fix years ſince, 


upon a ſudden grief, he was firſt ſeized wich 
the pam, and frequent palpitations at his heart; 


and that the other ſymptoms eame on gradually 


. afterwards, but never kept him from his ordinary 


work till now. 


At my firſt viſit, I took twelve ounces of 
blood from his arm; the blood was ſizy like 


that in a rheumatiſm. Next day, he took pulv. 
Ipecacuæn. drach. ſem. Tartar. emet. gr. ii. 
which purged him four or five times, but did not 


occaſion the leaſt nauſea, I gave him alſo doſes 


of the pillul, gummoſ. twice a day, waſhing 
them down with deco. amar in which a ſmall 
quantity of ſal. ab/enth. was diſſolved ; cauſed 
the pamed parts to be fomented with a ſtrong 
decoction of the aromatic plants, and applied 


a large plaiſter of theriac andramach. ol. mac. 
per expreſſ. and the power of the carminatrve 
» ſeeds. The blooding gave him ſome remiſſion 


of pain, and was repeated fwice in the 
x two 
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two following weeks, with ſome ſhort relief 
each time. 0 

Finding, however, his complaints rather in- 
creaſe, I obliged him to call a phyſician, which 
his poverty had made him obſtinately refuſe to 
do hitherto: And, while Dr Abernethy was ſent 
for, he ſhewed me a hard painful tumor, imme. 
diately below the cartilage xiphoides, which, 
he ſaid he had only diſcovered the preceding 


night. 1 

The doctor ſuſpecting, from the account the 
patient gave of his diſeaſe, and from the ap- 

arance of this tumor, that an abſceſs was form- 
ing in the ſtomach, ordered him a milk diet, 
and lintſeed tea, or a decoction of hedera ter- 
reſt. or milk and water for n and 
cauſed an emollient cataplaſm to be applied to 
the tumor. 

He continued to turn gradually worſe, till 
about the middle of March, when he was at- 
tacked with a vomiting, which none of the dif- 
ferent ſtomachics nor opiats given him could 
reſtrain, but were thrown back again as ſoon as 
ſwallowed. His thirſt became exceſſive and 
perpetual; but all his drink, though taken in 
very ſmall quantities at a time, was vomited as 
quickly as his medicines, without increaſing his 
pains; and a ſingultus ſoon came on, which 
continued till his death. 

He paſſed very little fæces by the anus, and 
2 were generally procured by gentle cly- 
ſters. 

His urine was for the moſt part limpid; when 
there was any ſediment, it was white. 

During 


AND .OBSERVATIONS. 323 


During the whole courſe of this diſeaſe, the 
patient's pulſe was never quick or ſtrong, but 
low and languid, and ſometimes intermitted, 
His pains were always moſt- ſevere in the night, 
and at laſt deprived him almoſt entirely of ſleep ; 
and, for a whole month, he did not lie down, but 
ſat in the bed, or on a chair, bended forwards 
with his head on a pillow. In this melanchol 
condition, he languiſhed till the firſt of April 
when he died. 

On laying open the thorax and abdomen, we 
obſerved a prodigious large ſteatomatous body, 
which filled a great part of the thorax, being 
grown to the pleura in both ſides, to the larger 
ſhare of the mediaſtinum and pericardium ; and 
then accompanying the oeſophagus, they paſ- 
ſed together through the diaphragm, having en- 
larged the paſſage in this muſcle conſiderably, 
and ſtraitning the oeſophagus. After entering 
the abdomen, it was ſtretched along the dorſum 
of the ſtomach to the pylorus, which it alſo 


compreſſed greatly: Both the orifices of the 


ſtomach being ſo much contracted, that I could 
ſcarce 'puſh my finger through either. I was 
about to cut out this whole tumor, to meaſure 
and weigh it, but was oppoſed by the rela- 
tions; and therefore behoved to content myſelf 
with examining its ſubſtance as it lay in the 
body. It was ſo hard, my knife could ſcarce 
cut it, but, after a tranſverſe inciſion, ſeveral 
ſinuſes, formed in the firm white ſubſtance, dif- 
covered themſelves; ſome of them contained a 
matter like a meliceris, in others, it was a-kin 


to that of the atheroma, and in a third ſort it 


was purulent and foetid. 
The 


„ i 
4 
— 6 — 
2 — 2 _ 
@ - 
7 « = 
I= TV — : 


1 


—— — 


— 


r , 
—_ = — — = 2 > . — 2 =" x 


. - 


—— 2 * as 


* 


—————ͤ̃ 


PR * 
—— — — * 


. 


— 


Ae 


— 
— — — 


— 
— — 


— . 


— 


— — — 


W 2 0 Fun 
935 — 2 * N 


- —— 


ay 4 
2. T 


mp ©; 
7 - 2 - 4 - 
—— — — A. aa. ai — 4 
- — — — 


— 


— 2 a” * 1 ä 
25255 2 1 
# = 2 


324 MEDICAL E5SAYS 


The fat of the omentum was all waſted, but 
all the other viſcera were ſound enough. 

, 

XXVII. Of the Service of a warm Bath in a 

biltous Colic; by RonBtrT PorTER, M. D. 


don. 


T is not my deſign to deferibe the feveral 
kinds of colics, their contradiſtinction from 
Each other, and their different methods of cure 
my purpoſe being to recommend one particu- 
lar method of managing the bilious colic, and 
thoſe ſevere ones, whoſe cure depends on pro- 
curing an entire thorough — of that 
acrid matter within the inteſtines, that cauſes 
the diſeaſe (though not properly bilious, becauſe 
unattended with ſuch vomiting) which ſeems 
but little attended to; will appear from 
reaſon and experience to be ſo highly uſeful, and 
ſo abſolutely neceſſary, that this diſtemper ought 
never to treated without ſuch additional 
aſſiſtance. | 
I be deſcription of this diſeaſe by Sydenham 
* is ſo juſt, that in this point nothing can be 
added to him. It will alfo readily be confeſſed, 
that the grand indication of cure is to obtain 
an * aſſage through the inteſtines for a 
perfect diſcharge of that acrid irritating matter 
contained within them. As this therefore 
is the true cauſe of the diforder, to the grand 
ointof its evacuation ſhould the whole method 
A 
But 
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- But ſuch is the alteration produced in the 
eavity of the bowel, by the conſtant ſharp ſti- 
mulus of this acrid matter, that it is not only 
contracted into an unuſual narrowneſs; but, if 
the obſervation of authors of unqueſtioned ve- 
racity may be credited, the coats of the affected 
;ntefling have been found, upon diſſection, ſo 
cloſely joined, and ſo entirely precluding any 
downward paſſage, as if they had becn ſtrongly 
* girt round with a ligature. 

Bur the circumſtances of the ilium bowel, 
produced by this ſharp irritation in theſe colics, 
will be perfectly underſtood, and cannot poſ- 
fibly be better explained, than by tranſcribing 
that moſt beautiful paſſage from Peyetus, where 
he relates' an experiment he made on a livin 
frog, that happily ſets this matter in the cleareſl 
light; not only viſibly explaining the effect of 
a ſevere colic 0a the inteſtine, but repenſenting, 
at the ſame time, the manner in which its fre- 
quent direful conſequence, the iliac paſſion, is 
produced, 

«© Torminum geneſin, atque introſuſceptionis 
« conceptionem, anni ſuperioris æſtate, ran 
jucundo admodum et utili expertmento oculis 
© noſtris exbibuerunt. Etenim inteſtina, vi- 
vente amphibio, laceſſita in diverſis locis, per- 
« tinaciſſimè mox ſe conſtringebant, contentis 
« xiolenter ſurſum deorſumque, qua data porta, 
« protruſis, atque hinc inde in cumulos quaſi 
« congeſtis: Unde quædam inteſtini portiones 
* valde impletæ ac turgidz, quaedam prorſus 
* inanss et arctiſſimè clauſz perſtiterunt; donec, 

Yor. III. 3 « ſoluta 


* Peye, de Gland. inteſt'n. cap. 9. P. 81. 
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c foluta fibrarum ſtrictura, meatus liberior red- 
« deretur: Inteſtinis autem hinc inde ſe con- 
* {tringentibus, et five chylum, five foeces ſur- 
«© ſum deorſumve projicientibus, factum, ut 
&« ill alicubi in molem adgeſtæ parietes inte- 
e ſtini plus debito ampliarent : Quod in ſacci 
© morem dilatatum intra ſe recepit conſtrictam 
“ inferioris inteſtini portionem, eamque finu 
c“ ſuo abſconditam aliquamdiu retinuit: Donec, 
6 fibris ſe denuo exporrigentibus, inteſtinum, 
e latibulo alterius, in apricgin priſtinamque 
« ſedem rediret.“ 

If ſuch then is the bowel's contraction in the 
ſeverity of this diſeaſe, one grand important 
point to facilitate this evacuation, on which the 
cure mult turn, ſeems to be the removal of that 
ſtricture; and, by relaxing the tightneſs of the 
inteſtine, to procure a freer and wider paſlage 
for the diſcharge. For, unleſs this be jointly 
endeavoured, in conjunction with the other me- 
thod of cure, I apprehend we do not afliſt the 
patient with all that our art might contribute to 
his relief. Nor do I know any thing ſo effectual 
to this deſirable end as the warm bath, which 
is daily found ſo highly advantageous in ſome- 
what a ſimilar caſe, I mean the diſcharge of 
gravel] from the kidneys. I am not ſo fooliſh- 
ly prejudiced to imagine the bath alone would 
prove effectual, or ought ſingly to be confided 
in for the cure of theſe colics: I hope I ſhall not 
be 10 underſtood; the whole I would endeavour 
is to propoſe and prove it a very efficacious aſ- 
ſiſtant, joined with the other known and uſual 
methods, and what will greatly forward the 
happy etlect of them. 
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But, fince I have mentioned a nephritic diſ- 
order, as ſomewhat a parallel caſe, J beg leave 
to run over the ſeveral indications of cure in 
that diſeaſe; from whence the near ſimilitude 
of managing both will readily appear; and the 
adyantage of the warm bath in one be no 
ſmall encouragement to its uſe, and evidence 
of its ſervice, in the other ; becauſe the manner 
in which it is uſeful is in each the ſame. 

It will be readily confeſſed, the grand point here 
is the evacuationgof that fabulous matter lodged 
in the pelvis of the kidneys, or ſtuffing up the 
ureters. The methods to effect this are, im- 
mediate bleeding, to remove the tenſion and in - 
flammation of them; by widening, as much as 
poſſibly can be, the capacity of the ureters, for 
the paſſage of theſe gritty concretions z for 
which purpoſe the injection of emollient clyſters 
has a double advantage; both as they convey 
an internal fomentation to thofe flender tubes, 
by this warmth relaxing their contraction, and, 
by unloading the lower bowels of any. accumu- 
lated fœces, they remove their lateral preſſure 
againſt the ureters. 'To open yet more this 

aſſage, the warm bath proves of moſt important 
Krieg: For, by this warmth and humidity, the 
abdominal 47 peritonæum, and inteſtines, 
are greatly reheved from their tenſeneſs; and 
the diminution of their former preſſure allows 
a readier diſcharge of the gravel. Hence alſo 
the bladder is conſiderably relaxed; conſequent- 
ly the oblique inſinuation of the urcters, thro? 
its ſeveral membran=s, is leſs liable to obſtruct 
the evacuation of this ſandy matter into its ca- 


vity. 
E e 2 By 
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By moderate diuretics, by the uſe of oleagi. 
nous, emollient, and deterſive medicines, this 
diſcharge is greatly aſſiſted, and the paſſages 
themſelves at the fame time properly Jubricate:), 
to facilitate the expulſion, while the ſeverity of 
pain 1s ſuſpended by anodynes, that produce al. 
ſo a kind of paralytic reſolution of the ſpaſmo- 
dic contraction of the ureters on the gravel (by 
which convulfive effort to expel, they entirely 
preclude its deſcent); and therefore contribute 
not a little even to open the paſſage. 

Theſe appear the moſt conſiderable methods 
for the relief of this diſorder, which is but im- 
perfectly managed, without the united aſſiſtance 
of all; and which, uſed together, ſeem the ut - 
moſt art can furniſh, 

Let us now examine the methods of relieving 
theſe colics. By inſtant bleeding, the tenſion 
of the howel is in ſome meaſure eaſed, a timely 
revulſion is made from the blood's impulſe on 
the affected part, an inflammation, with its con- 
{equences, is prevented : By giving immediately 
britk catharties, we propoſe to urge forcibly ſor- 
ward the obſtructed, acrid, morbid matter; and, 
by the ſublequent uſe of more lenient and leſs 
ſimulating medicines, to aſſiſt the operation of 
the former with leſs violence; and, by the joint 
aſſiſtance of anodynes, not only to procure a 
ſuſpenſion of pain, but to diminiſh the convul- 
five contraction of the inteſtine. So far the 
curative intentions in either diſeaſe ſeem to qua- 
drate with each other. The injections indeed 
of clyſters here are of little ſignificancy; fer they 
cannot peſs beyond the valve of, Tulpius, pla- 
ced at the ilium's entrance into the cæcum; yy 
_ 
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ſequently their warmth cannot relax the affected 
inteſtine, nor their purgative quality diſlodge 
the obſtructed matter. Still the patient and 
phyſician continue alike diſappointed; the exceſs 
of pain remains, and the body, obſtinately co- 
ſtive, eludes the united effort of this method. 
The repetition of the more violent purgatives, 
by the ſtrength of their acrid ſtimulus, provokes 
a firmer tightneſs and contraction; and by this 
means they partly fruſtrate their own opera- 
tion; yet the milder have already proved too 
weak to affect any thing. By enlarging the 
anodynes,; his pain is but momentarily miti- 
gated z and even theſe, by the coſtiveneſs they 
occaſion, are liable in ſome degree to prevent 
a diſcharge ; yet the patient can never be ſafe, 
nor can the diſeaſe ever be cured, without pro- 
curing a thorough evacuation. 

But what will be the conſequence of this 
obdurate obſtruction ? Either certain death, 
or the contents of the ſmaller inteſtines, the 
medicines and the liquids the patient takes, if 
not returned by vomit, are together ſtopped at 
the contracted part, and, with the rarified aw 
contained here likewiſe, dilate greatly the up- 
per portion of the bowel to a very wide am- 
plitude, - while that below the contraction is 
empty, cloſe, and undiſtended; till, by violent 
ſtraining in the torture of this agony, the con- 
tracted part of the inteſtine is forced upward and 
inward within this widened part, too greatly 
tiretched not to admit a ready introſuſception, 
one being ſo preternaturally ſtraitned, and the 
other immediately contiguous fo valtly widened 
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beyond its natural dimenſion. I his is the true, 
the formidable iliac paſſion, in which the veſ- 
ſels ſurrounding the coats of the inteſtine are 
doubled, the circulation through them inſtantly 
prevented, and a ſwift mortification immediate- 
ly follows. All which might certainly have been 
prevented, if the ſingle point of the inteſtinal 
ſtricture could have been removed, to make way 
for the evacuation z nor could the ſtrongeſt ca- 
thartics forcibly break through it. Should we 
not then — to this point with great dili- 
gence, and apply to obtain it. a method ſo cer- 
tainly ſerviceable in the nephritic caſe, by en- 
Jarging the ureters ? Sydenham “ indeed, in his 
diſcourſe on the iliac paſſion, which he ſup- 

poſes produced by the ſharp irritation of acrid 
matter, ſeems partly to propoſe relaxing the 
contracted bowel, by this method of applying 
an animal warmth to the pained part of the 
abdomen, laying a large puppy on it; though 
I confeſs his principal view appears to have been 
by this heat to ſtrengthen the weakened inte- 
ſtine, agreeable to what he lays down as the 
ſecond indication of cure; but he hints at no 
ſuch indication in his chapter on the bilious 
colic : Yet here only is it likely to be moſt ad- 
vantageous, before the caſe * proceeded ſo 


ſar as to terminate in this dreadful ſymptom. 
Shall we imitate this truly great man, and en- 
deavour to improve on his method, by foment- 
ing with emollient decoctions the pained part, 
and thus endeavour to direct and determine their 
effect to the very point where the ſeverity ot 


pain 


Scct. 1. cap. 4. p. 41, 
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ain 18 complained of? But this will prove an in- 
ficient, a defective, and a partial method, 
while an immerſion in a warm bath, prepared of 
the ſame kind of decoction, is an univerſal fo- 
tus to the lower trunk of the body : Beſides that, 
ſuch a quantity of relaxing moiſture cannot be 
imbibed by the bibulous veſſels, from the expreſ- 
ſed "ana as muſt be abſorbed from the ſur- 
rounding fluid itſelf; where, uſed as a bath, the 
application to the part is the ſame, the warmth 
is equal, and the extent of its relaxing influ- 
ence perfect and general on all the abdominal 
region. It may alſo be worth inquiry, whe- 
ther the preſſure of the water has 1 ſu- 
perior influence to urge a larger proportion of 
fluid into thoſe abſorbent veſſels. 

We ſee then how nearly allied theſe two di- 
ſtinct and widely different diſeaſes are in their 
reſpective curatire indications; the grand ar- 
ticle of relaxing, opening, and procuring a free 


paſſage being of equal importance in both. I 


dare not contend indeed, that the decoction of 
emollient plants actually carries any ſuperior vir · 
tue in it beyond fimple warm water; for the 
gentle heat and humidity of the latter may 
prove as ſufficient for the purpoſe: Yet, as the 


worſt that can be ſaid of this artful diſguiſe is, 


that it is a needleſs pomp, the pia fraus deſerves 
to be continued; for the patient would be too 
apt to entertain a low, a thankleſs opinion of 
his phyſician's merit or depth, that effected his 
cure by ſo ſimple, ſo naked a remedy. 

Upon the whole, I would not be apprehend- 
ed to advance the notion, that no bihous colic 
can poſſibly be cured without warm WN. 
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The contrary is every day experienced; for, in 
the milder kind, where the inteſtinal ſtricture is 
far leſs ſtraitened, the obſtruction more rea. 
dily yields to the force of cathartics : Yet, even 
here, in proportion to the abatement of this 
tightneſs, the more ſpeedily will it aſſiſt in reſol- 
ving it, the more conducive will it be to quic- 
ken the operation of internal medicines, to haſten 
the patient's relief, and prevent any ſubſequent 
danger; for which reaſons I ſhould not, even 
in ſuch caſe, and at the beginning of the diſeaſe, 
omit it: And I am perſuaded, in the feverer 
kind, neceſſity indiſpenſably commands us to 
uſe ſome method for relaxing the bowel, that 
an evacuation may be timely obtained; and 
cannot but believe many an iliac paſſion might 
have been happily prevented by an early con- 
junction of the warm bath with the other man- 
ner of cure. a : 
But it is juſtly expected from every medical 
writer, that he ſhould confirm and eſtabliſh, 
from experience, and the authority of repeated 
trials, the real efficacy of that method he re- 
commends ; for, — the ſanction of fact is on 
his ſide, all the flouriſh of laboured reaſoning, 
and pomp of probable argument, is but ridicu- 
louſly vain; a barren ſuperfluity of words, a 
vox & preteria nihil. But this, though a ne- 
ceſſary, is yet 2 painful taſk to every modeſt 
author; for even the ſimple narration of ſuc- 
ceſsful truth 1s ſo frequently conſtrued a vain 
—— boaſting, and carries ſuch an air of o- 
entation with it, that the cenſorious world too 
often, ſometimes too truly, concludes the hi- 
ſtory was not ſo much added to confirm the pre- 
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ceceding argument, as the argument deſigned to 
introduce the ſubſequent ſelf- applauding ſtory. 
I ſhall however give ſome few inſtances, 
wherein I have experienced the ſucceſs of this 
collateral aid of the warm bath: The firſt I 
produce is the caſe where I firſt uſed it for this 
purpoſe; and the happy inſtantaneous relief 
was, as far as a matter of this nature can be 
proved, evidently and entirely owing to it. 


July 13. 1731. 

A gentleman of Spittlefields, about thirty, 
of a moderate habit of body, by drinking adul- 
terated bad wine in a journey, was immediately 
ſeized with a violent pain in the {ſmaller bowels ; 
which increaſed daily, attended with an entire 
coſtiveneſs: On his return, he immediately ap- 
plied to his apothecary, who prudently attempted 
to remove the obſtruction by various pertinent 
methods; as bleeding, and thę ſtimulus of 
rougher cathartics: Which proving ineffectual, 
he tried the laxative method of more lenient me- 
dicines, a ſolution of manna in purging waters, 
attended with oily draughts; not omitting the 
proper uſe of opiates, to relieve the convulſive 
ſpaſm of the inteſtine z he had alſo injected ſe- 
veral clyſters of the ſofter and the ſtrongly irri- 
I found him in the 
utmoſt acute pain, as if a cord had been for- 
cibly ſtrained round the abdomen, attended with 
frequent yomiting of yellow, viſcid, bilious mat- 
ter; and attempted once more the effect of a 
{mart cathartic, { Extract. rudii drachm. ſem. 
Calemel gr. xv.) followed. with a decoct. of 


Fol. fenn. and rad. rhei; with the addition of 
; Elix, 
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Elix. ſalutis and ſyr. ro. ſolutiv. of which 
he took two ſpoonfuls every hour. I waited 
on him in the evening, but he had received 
no manner of benefit from this method, his 
torture continuing without any abatement, 
with the ſame inexpreſſible agony. I reſolved 
therefore to try what might be the advantage of 
a warm bath, by relaxing the inteſtine, and 
opening the paſſage : One was inſtantly prepa- 
red from a decoction of the moſt emollient 
plants; and ſuch was the happy conſequence, 
that, even while he was in it, he had a looſe 
ſtool, ſoon followed by five more, though he 
had but one for ten days before. This copious 
diſcharge terminated his diſorder ; the remain- 
ing tenderneſs of his bowels being ſoon relieved 
by an opiate, and a ſolution of Herma ceti. 


Auguſt 28. 1731. 

I vifited———Eaton, a child not quite five 
'years old, who was ſeized the 22d of the ſame 
month with a violent colicky pain immediately 
after eating two large raw codlings : Several 
cly{ters had been ineffectually thrown up, and 
ſeveral cathartics as fruitleſsly taken internally; 
for the child had had as yet no ſtool: I found 
the abdomen greatly ſwelled and hard, with 
exceſſive painz the pulſe was frequent and 
ſtrong ;z the reſpiration quick, laborious, and 
indeed ſtruggling. Bleeding was immediately 
performed; and the blood drawn away was co- 
vered on its ſurface with a leathery ſubſtance, 
equally thick and hard with chat of any adult, 
robuſt, - pleuritic patient I had ever attended. 
He took inſtantly pil. coch. min. gr. viii. _ 
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mel. gr. iii. in the form of pills; and within 


an hour began the uſe of the mixture following, 
B. Fol. ſenne tlrach. i. Rad. rhei ſcrupul. i. 
Coque in ag. fontan. g. . Colature unc. iii. adde 
elix. ſalutis, manna an. unc. ſem. M. Sumat. 
cochl. ii. omni hora donec reſponderit aluus. A 
warm bath was prepared from a decoction of 
emollient plants; he drank alſo frequently a ſo- 
lution of manna unc. ſem. in unc. iv. of deco. 
pectorale. 

In a few hours after twice uſing the ſemicu- 
pium, and taking a proportional quantity of the 
other medicines, the obſtruction was happily 
removed, and five copious dejections concluded 
the diſeaſe z the greateſt part of the apples re- 
turned crude and unaltered, with the ſtools, 


October 3. 17 32. 
Caſſeck, a plumber about forty, was 
ſeized September 3oth with a violent colic, ſoon 
aggravated to great intenſeneſs of pain; either 
alternately fixed and contracted. to a point, or 
ſtrongly — the abdomen like a tight- 
ned girth, and had received no evacuation by 
ſeveral cathartics and two clyſters adminiſtred 
to him. The keen ſeverity of his pain extort- 
ed loud and conſtant ſcreams from him. His 
pulſe was ſtrong and full; whereſore blood was 
immediately drawn, and a doſe of pil. coch. 
min. cum calomel. preſcribed: An hour after 


which, he entered on the uſe of the following 


medicine: | 

R. Fol. ſen. drach. iii. Rad. rhei drach. i. 
Coque in ag. font an. 9. . Colaturæ unc. vi. adde 
elixir ſalutis unc. i. ſem. mann@ unc. i. Sal. 
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Glauberi unc. ſem. M. Sumat. cochl. int. pęſt elap- 
fam a pilulis horam, dein cochl. ii. omni hora, 
He uſed the ſemicupium, made of emollient 
herbs, twice a-day, half an hour each time. 

Fourth, His agony increaſed ſo violently laſt 
night, that five men eould with difhculty over- 

wer his-ſtruggling, and detain him in bed: 

o quiet this N I ventured on gr. i. ſem. 
of crude opium; by it his pain was greatly 
mitigated this morning, but without any ſtool. 
He continued this day in the conſtant repetition 
of the ſame opening mixture, and the bath, as 
before: Whence, the morning of the next day, 
he had five large ſtools, and with them an end 
of his miſery and diforder. A ſolution of per- 
ma ceti finiſhed his cure, by removing the re- 
maining ſoreneſs of his bowels. 


; May 3. 1733. 
———— Lord, a plumber alſo by buſineſs, a ro- 


buſt man, about thirty-five, was taken with a 
ſtrong 1 in the ſmaller inteſtines, April the 
29th, that feemed like a tight bandage to gird 
the abdomen round. He was the patient of an 
apothecary, to whom I. had frequently and 
ſtrenuouſly urged the uſe and neceſſity of warm 
bathing in ſevere colics: He had therefore from 
the beginning prudently joined this with the o- 
ther method of ſtrong cathartics, but without 
any effect; 1 found his pulſe hard and itrong, 
his pain increaſed to perfect agony, either de- 
termined to a point, and piercing his body.thro', 
or at other times binding forcibly the abdomen 
round. I attempted his relief in the following 
manner; 
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Extrahantur e brachio ſanguinis unc. xvi. 


flatim. B. Extract. rudii ſcrup. i. Calmel. gr. 


xv. f. Pilulz flatim ſumend. ſuperbibend. prorſus 
nihil: Tribus vero elapſ. horis, capiat coch. ii. 
miſturæ ſequentis. R. Fol. ſen. drach. iii. Rad. 
rhei drach. i. Sal. Glauberi unc. ſem. Coque in 
aq. fontan. q. J. Colaturæ unc. vi. adde elixir. 
ſalutis unc. i. ſem. Mannæ unc. i. M. Capiat 
cochl. n. omni hora. Pergat in 1ſu ſemicupii. 
This he uſed half an hour twice or thrice a day. 

Fourth, As yet he found no ſaſting abate- 
ment of pain, though the bath conſtantly miti- 
rated his agony, while he continued in it; nor 
was any ſtool obtained, though he had taken 
the whole of the opening mixture: Wherefore 
the following more quickening medicine was 
preſcribed : R. Extract. rudi, calomel. an ſcrup. 
i. Reſin. jalap. gr. vi. F. Pilule quamprimum 
fumend. R. Fol. ſen. unc. ſem. Rad. rhei drach, 
ii. Sal. Glauberi drach. vi. Coque in ag. ſontan. 
9. /. Colature unc. ix. adde elixir. ſalutis unc. 
ii. ſem. Mann unc. ii. M. Capiat cochl. ii. pj} 
tres, ab aſſumptis pilulis, horas, & dein omni 
hora. 

He ſtill kept to warm bathing as before. I 
viſited him again in the evening, but found no 
benefit yet received, the inteſtinal obſtruction 
continuing equally obſtinate, with equal pain. 
His pulfe remaining ſtill full and hard, unc. xii. 
of blood were again drawn away, which, like 
the firft, was greatly inflamed ; he continued 
ſtill in the conſtant uſe of the aperient mixture. 
The next morning his body was happily open- 
ed; yet not before a conſumption of one and a 
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half of the laſt preſcribed medicine: So difficult 
was it to get an open paſſage! Yet the follow. 
ing day our patient complaining of a pleuritic 
pain, and his pulſe continuing very hard, ſtrong, 
and full, his vein was openeda third time with 
ſucceſs. | 

I have thus honeſtly related a few caſes, 
wherein, I apprehend, the warm bath did con- 
| fiderable ſervice + Its remarkable advantage in 
the firſt inſtance ſufficiently encouraged me to 
make repeated trials of its efficacy ; and I am 
convinced it ever greatly aſſiſted and promoted 
the operation of cathartics, and greatly for- 
warded the patient's recovery. 

I ſuppoſe it will ſcarcely be urged on the 
contrary, that it as evidently appears from moſt 
of the very hiſtories, that the bath was fre- 
22 repeated before the work could be per- 
formed; conſequently its virtue was of little 
avail, nor worth the trouble of preparing: 
But, where the obſtruction is great, where the 
tightneſs of the inteſtines is obſtinately firm, 
the ſtrength and repetition of cathartics muſt 
be proportional, the frequency and continuance 
of bathing muſt be kept to without wearineſs, 
that the virtue of this united method may at 
length prevail. In nephritic caſes, the bath, 
and all the other known methods of cure, muſt 
ſometimes be long perſevered in, before the ſabu- 
lous matter, lodged in the kidneys, or plugging 
up the ureters, can be brought away; becauſe, 
therefore, it has not an immediate effect here, 
we ſhall not raſlily pronounce it of no benefit: 
For, as in the inteſtines, the relaxing every 
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ſtricture, and opening every obſtruction, will 
be earlier or later, as is the degree. of their 
ſtrength, duration, and tightneſs. | 

On the other hand, I am far from attributing 
theſe recoveries ſingly to the bath, excluſive of 
the help from internal cathartics. But, when 
I conſider the very nature of this diſtemper, 
the manner in which it affects the inteſtine, the 
continuance of the ovitinate coſtiveneſs, the 
ſeverity of their torture, (ever mitigated by 
bathing), and the large quantity of cathartics of 
either kind taken before the paſſage was made, 
I cannot help concluding the ſemicupium was 
really and highly uſeful in their relict ; — 
forwarding their cure, and preventive ot worſe 
conſequences that would have ariſen from a con- 
tinued unremoved obſtruction. In this ſingle 
view, of an aſſiſtant to the other methods of cure, 
I endeavour only to propoſe it. 


XXVIII. The Water of a Dropſy evacuated at 
the Navel ; by Dr FRANC1s PRINGLE, late 
Preſident of the College of Phyſicians at 
Edinburgh. Ir 


Þ* June 1726 I was defired to viſit a woman 

betwixt forty and fifty years of age, who 
had laboured under a by rops aſcites fome 
years; and in that time had taken a great 
many medicines by the direction of a phyſician. 
Ihe moſt powerful diuretics and bydragogue 
purgatives were given by another phyſician and 


me in vain, the bulk of her belly which was. 


very great when I ſaw her firſt, rather increa- 
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ling ; ſo that at length, deſpairing of doing her 

{ervice by medicines, and ſhe refufing to under- 

0 1 paracenteſis, we gave over preſeribing 
her. | 

Having one day taken a pretty briſk purga- 
tive, ſhe told me that the waters ouzed at = 
navel: This ouzing continued conſtantly af- 
ter, but was flow and gentle, giving her no other 
uneaſineſs than what was occaſioned by wetting 
her linens. She remained in this ſtate all the 
winter, without her belly increafing, but her 
fleſh and ſtrength waſted. 

In May 1727, having gone to Leith in a 
coach, in returning home, the orifices at the 
navel were ſo dilated that the water guſhed out 
in a ſtream, as if the had been tapped; and 
with great difficulty ſhe was carried from the 
coach to her lodgings, where the waters con- 
tinued to low plentifully, while I was ſent for, 
the people about her computing that ſne had 
diſcharged between 12 and 16 Scots pints of 
water. When I came, ſhe was fo faint, het 
pulſe fo ſunk, and her looks fo ghaſtly, that I 
found it abſolutely neceflary to put a ſtop to 
any farther diſcharge of water at that time, 
by proper compreſſes and bandage, and then 
ordered her to be laid in bed with her head low 
and her feet raiſed. She paſſed the night in- 
differently, but recovered her pulſe and ſpirits. 
Next morning, a chopin more of water ran 
out, when the wet dreflings were changed for 
clean ones, and that day ſhe was ſeized with a 
fever, attended with violent and threatening 
ſymriome, ſuch as vomiting, hiccough, and 
althma. "The fever continued in t Pa 
ome 
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ſome days z but at length ſhe recovered entirely, 
and continued that ſummer and moſt part of au- 
tumn in a perfect ſtate of health. Her belly 
not being the leaſt ſwelled, and her fleſh, 
ſtrength, colour, and appetite being recovered. 

In October, ſhe was ſeized all of a ſudden with 
a colic, attended with violent vomiting, and 
an obſtinate conſtipation, which cut her off in a 
few days. 

Upon opening her body, there was no water 


nor any remarkable diforder found in the abdo- 


men, except that the uterus was vaſtly large, 
being ſchfrrous all over, with its coats greatl 
thickned. It weighed four pounds and an hal 


XXIX. The Menſtrua regularly evacuated at 
an Ulcer of the Ancle; by Mr James CaL- 
DER junior, Surgeon in Glaſgow. 


Healthy, vigorous, labouring country 
girl, of an ordinary ſtature, ftrained her 
right foot, at fifteen years of age, and again at 
nineteen, when a ſordid ulcer broke out in it: 
This being healed up in three weeks, the ſoon 
after complamed of a diſorder through all her 


body. At twenty years of age, her menſtrua 
appeared for the firſt time, but in very ſmall 
quantity. | 


The former diſorders {till continuing, ſhe 
was blooded at the vena /afhena ot that right 
foot. Soon after which an ulcer was formed: 


in that ancle, which has now continued above 
live years, a conhiderable ſhare of the os calcis 
having come out. This ulcer ſent out in two 
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or three days of each month, as large a quan- 
tity of blood, as women generally paſs in their 
courſes, and this in regular periods, without 
any blooding at the intermediate time. Some 
days before this periodical hzmorrhage, ſhe al- 
ways complained of great pain in her foot, 
which became tolerabty eafy, as ſoon as the e- 
vacuation was paſt. She continued in this way 
till, in May 1733, the bones being caſt out, and 
the ulcer beginning to heal up, while her body 
turned more plump and ſtrong, the menſes came 
the natural way, in much the ſame quantity, 
and continuing the ſame time they uſed to do at 
her foot, which bled none. She had a ſecond 
natural return of the courſes in June, but, in 
July, ſhe paſſed the natural period, and her foot 
became more painful ; but, the menſes returning 
as in other women, the pain ceaſed ; and ſhe 
has ever fince that time been in good health, 
with her menſes regular in the natural way, 
without any other evacuation than of a ſmall 
quantity of pus at the ulcer, which ſtill conti- 
nues a little open. 


XXX. An Account of Medical Diſcoveries, 
tmprovements, and Books publiſhed in the year 
1732, and omitted in the ſecond volume of this 
Collection. 


Diſcoveries and Improvements. 


Everal anatomiſts, particularly Meſſrs Hie - 
ter and Paltyn, having of late diſputed, whe - 


ther Steno's duct, between the noſe and mouth, 
Us 18 
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is pervious in the recent ſubject, as well as in 
the ſkeleton 3 Dr Kulm, profeffor of medicine 
at Dantzic, affirms, that he has found and de · 
monſtrated it to ſeveral to be pervious in a dear, 
a bear, wild goats, hares, calves, dogs, and in 
the human ſubject; and then mentions the 
manner of tracing it. He ſays there is a dou- 
ble opening of this duct into the mouth at the 
papilla, immediately behind the dentes inciſores, 
out at which orifices a liquor bubbles, when the 
palate 1s preffed with the fingers from behind 


forwards, by which one is directed to introduce 


a hog's briſtle into theſe canals z and by puſhing 
the briſtle firſt perpendicularly, and then a little 
backward, it very eaſily paſſes into the noſe, 
Beſides, ſays he, the place of theſe ducts in the 
noſe may bh readily diſtinguiſhed by its greater 
declivity, Tabul. Anat. XI. 

Dr Pozzi, profeſſor at Bologna, endeavours 
to prove, in the Commentariolum tacked to his o- 
rations, p. 55. that the nails grow out from the 
tendons that are ſpread on the laſt phalanx of 
the fingers and toes. | 

P. 58. He ſays, That the thymus of a calf, 
foftened by maceration, diſcovers a lobe from 
which a milky liquor runs out when it is 
wounded ; and, if air is afterwards blown into it, 
the whole thymus is diſtended, and may be dried, 
when it plainly appears to be compoſed of cells 
communicating with each other; upon the fides 
of which muſcular fibres are to be feen. From 
which ſtructure he concludes, that the thymus 
in fcetuſes ſupplies the uſe of the lungs, ſerving 
as a receptacle for the chyle to be prepared in. 
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P. 52. Our author relates the phænomena he 
remarked in diſſecting a dog, whole ſpleen was 
cut out when he was very young. The liver, 
which was larger, and more heavy than ordina- 
ry, was alſo become more brittle. The vena por- 


tarum was enlarged. The gall-bladder was full 


of bile; the colour, conſiſtence, and taſte of 


which diſcovered it to be more acrid than it is 


commonly. From thefe appearances, he is led 


to think the uſe of the ſpleen to be for ſepa- 


rating a liquor like to ſpittle, which may di- 
lute the bile, and prevent its too great acri- 
mony. 


BOOK S. 


Diſſertationes dux, de viribus medicatis olet 
animalis in epilepſia, aliiſque affectibus convul- 
ſivis, 8vo, 1.cndim1. 

A new Engliſh diſpenſatory, by James Al- 
leyne, M. D. 8vo London. 

Thomæ Fieni libri chirurgici duodecim de 
præcipuis artis chirurgicæ controverſiis, editio 
2da, 4to Londini. 

Proſodia chirurgica; or a memoria technica, 
calculated for the ute of old praQtitioners, as 
well as young ſtudents in ſurgery z being a 
lexicon wherein all the terms of art are ac- 


counted for, their moſt received ſenſe given, 


-. 


and an exact definition of them from the bell 
Greek authors: Alſo their pronounciation as 
to quantity determined by proper marks over 


each iyllable. The ſecond edition, 12mo, 
London. 
Giuſti- 
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Giuſtificazione di Antonio Benevoli, Ceruſico 
e maeſtro delle inſigne ſpedale di ſanta Maria 
nuova del citta di Firenze, dalle replicate accufe 
del Signior Pictro Paolo in Lucca, 4to, Florent, 

Antonii Valliſneri opere mediche e fiſiche, 
tom. 2. fol. Venet. | 

Nuove ed erudite offervazioni, ſtoriche, me- 
diche, e naturali del Dottor Girolamo Caſpari, 
medico primario di Feltre, 8yo, Venet. 

Saggio di medicina teorico practica di Carlo 
Gianello, 8 vo, in Venezia. 

Obſervationes de febribus praecipue intermit - 
tentibus, et ex earum genere continuis, deque 
earum periculis ac reverſionibus praenoſcendis 
et praecavendis per medelam tempeſtivam, ef- 
ficaceni, adaequatam, candide et perſpicue pro- 
poſitam. Autore Paulo Gottlieb Werlhof, M. D. 
4to, Hanover. 

A diſcourſe concerning fevers, in two let- 
ters to a young phyſician, The ſecond edition, 
8vo, London 
Frederiei Hoffmanni medicinae rationalis ſy» 
ſtematicae, tomi 4ti pars ada, 4to, Halæ Mag- 
deburg. 


XXXI. An Account of the moſt remarkable im- 
provements and 1 in Phyſic made or 
e 


propoſed ſince the beginning of the Tear 1733» 


DR Boerhaave, profeſſor of phyſic at Leyden, 
has communicated to the Royal Society at 
London, ſeveral accurate and very laborious ex- 
periments concerning mercury. The reſult of 


them may be ſummed up in theſe few articles. 
1. Quick- 
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1. Quick ſilver, however well purified, by 
paſſing — leather, waſhing, or diſtilla- 
tions, repeated ever fo oft, yields always a ſoft 
black powder of a ſharp brafſy taſte, when 
long expoſed to violent cento, or to a 
degree of heat about twice as great as that of 
animals. | 

2. Heat, near as ſtrong as what is neceſſary 
for diſtilling quick filver, changes the greater 
part of —_— if not all of it, into 3 
ſhining, red, friable powder, of a veryſharp, 
metalhc, nauſeous, penetrating taſte, which 
one can ſcarce free his mouth of, that long and 
violently diſorders the human body, and diſpoſes 
it to excretions. | 

3. The fluid quick-filver remaining after this 
red powder 1s ſeparated, is more fluid, and of 
leſs ſpecific weight than common mercury. 
4. All the black, and very near the whole red 
powder, can be brought into the former fluid 
ſtate, by a more intenſe heat ; and this revivi- 
fied quick-ſilver enjoys all the properties of 
common mercury, and ſerves as well for repeat- 
ing the ſame experiments. 

5. The ſmall part of the red powder which 
is not revivified can ſcarce be raiſed by the 
force of fire, and becomes of a duſky colour, 
ſwelling like a ſponge, and vitrifies by the addi- 
tion of tome borax; but, when tried with lead, 
it flics off, bg 

6. Quick-filver, when diſtilled by itſelf, or 
in water, requires a very ſtrong heat to raiſe 
it; but, if it is previouſly reduced to a black 
powder, by amalgamizing it with one fourth 
Part of lead, and then 1s put among —_— 

the 
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the quick-ſilver riſes before the vinegar boils, 
Philoſoph. Tranſact. numb. 427. $ 2. 
In pag: 324. of vol. II. we mentioned quick- 
ſilver being the faſhionable medicine at London 
ſince which it has been given here at Edinburgh 
in ſeveral forms, different from thoſe commonly 
in uſe before. Tho' ſeveral have taken an ounce 
or two of crude mercury each morning of ſeve-. 
ral weeks, we know no inſtance of its increa- 
ſing — of the ſenſible evacuations; but have 
been told 
ſome of it with their urine, and that the hands 
of others under this medicine had gilded their 
ſnuff- boxes and heads of their canes. | 
Quick-filver rubbed violently with a double 
quantity of crabs-eyes, or of ſugar candy, till 
it is extinguiſhed, when it goes by the name of 
mercurius alkalizatus, or Athiops albus, tho” it 
has been taken by ſome without any ſenſible ef- 
feCt, yet we have had the experience of a very 
ſmall quantity of it having raiſed a high ſaliva- 
tion to others. | 
Mercury, extinguiſhed in prunells, has ope- 
rated much in the ſame way with the Zthiops 
albus. ; 


Quick-ſilver difſolved, by rubbing it ſtrongly 


with any chemical oil, or with venice turpen- 
tine, has been given to the quantity of a ſcru- 
pule, half a drachm, or two ſcrupules in a day. 
Such pills keep ſome peoples belly open, others, 


they purge, and a gentle ptyaliſm has ſometimes . 
been occaſioned z nay, a high ſalivation has. 


been raiſed by them. 
Dr Plummer's zthiops, deſcribed in art. VI. 
vol. I. has been ſucceſsful in ſeveral deſperate 
| | cutaneous 


„that ſome who uſed it thus had paſſed . 
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I. Quick-filver, however well purified, b 
paſſing through leather, waſhing, or diſtilla- 
tions, repeated ever fo oft, yields always a ſoft 
black powder of a ſharp brafly taſte, when 
long expoſed to violent r e or to 2 
degree of heat about twice as great as that of 
animals. | 

2. Heat, near as ſtrong as what is neceſſary 
for diſtilling quick filver, changes the greater 
part of mercury, if not all of it, into a — 
ſhining, red, friable powder, of a veryſharp, 
metalhc, nauſeous, penetrating taſte, which 
one can ſcarce free his mouth of, that long and 
violently diſorders the human body, and diſpoſes 
it to excretions. | 

3- The fluid quick-filver remaining after this 


red powder 1s ſeparated, is more fluid, and of 


leſs ſpecific weight than common mercury. 
4. All the black, and very near the wnole red 
powder, can be brought into the former fluid 
ſtate, by a more intenſe heat; and this revivi- 
fied quick-ſilver enjoys all the properties of 
common mercury, and ſerves as well for repeat- 
ing the ſame experiments. 

5. The ſmall part of the red powder which 
is not revivified can ſcarce be raiſed - by the 
force of fire, and becomes of a duſky colour, 
ſwelling like a ſponge, and vitrifies by the addi- 
tion of ſome borax z but, when tried with lead, 
it flics off, 5 

6 Quick-filver, when diſtilled by itſelf, or 
in water, requires a very ftrong heat to raiſe 
it; but, if it is previouſly reduced to a black 
powder, by amalgamizing it with one fourth 
part of lead, and then 1s put among W 

| the 
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the quick- ſilver riſes before the vinegar boils, 
Philoſoph. Tranſat. numb. 427. $ 2. 

In pag. 324. of vol. II. we mentioned quick- 
ſilver being the faſhionable medicine at London 
ſince which it has been given here at Edinburgh 
in ſeveral forms, different from thoſe commonly 
in uſe before. Tho' ſeveral have taken an ounce 
or two of crude mercury each morning of ſeve-. 
ral weeks, we know no inſtance of its increa- 
ſing wy of the ſenſible evacuations; but have 
been told, that ſome who uſed it thus had paſſed 
ſome of it with their urine, and that the hands 
of others under this medicine had gilded their 
ſnuff-boxes and heads of their canes. + 

Quick-filver rubbed violently with a double 
quantity of crabs-eyes, or of ſugar candy, till 
it is extinguiſhed, when it goes by the name of 
mercurius alkalizatus, or Athiops albus, tho' it 
has been taken by ſome without any ſenſible ef- 
fect, yet we have had the experience of a very 
ſmall quantity of it having raiſed a high ſaliva- 
tion to others. | 

Mercury, extinguiſhed in prunells, has ope- 
rated much in the ſame way with the Z7hiops 
albus. | | 

Quick- ſilver diſſolved, by rubbing it ſtrongly 
with any chemical oil, or with venice turpen- 
tine, has been given to the quantity of a {cru- 
pule, half a drachm, or two ſcrupules in a day. 
Such pills keep ſome peoples belly open, others, 
they purge, and a gentle ptyaliſm has ſometimes . 
been occaſioned z nay, a high ſalivation has. 
been raiſed by them. 

Dr Plummer's zthiops, deſcribed in art. VI. 
vol. I. has been ſucceſsful in ſeveral deſperate. 

| cutaneous 
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cutaneous difeaſes, and obſtinate glandular 
ſwellings, when care has been taken by doſes 
adapted to the patients, and the proper uſe of 
gentle opiats, or purgatives to prevent its run- 
ning off by ſtool, or its affecting the ſalivary 
glands too much. 

An imitation of Belloſte's pills has alſo been 
tried; theſe are made by extinguiſhing quick- 
ſilver in reſin of guajac, then forming into pills, 
with a chemical oil, or with ol. tartar. and af- 
terwards cruſling each of them over with the ex- 
tract of rhnbarb. Theſe purge gently. We 
have not heard that they increaſed the excretion 
of ſaliva. 

Crude antimony is recommended in palſies, 
ins, and numbneſs that come on after a faliva- 
tion, and is ſaid to have cured ſeveral who were 
paralytic from other cauſes. The method of 
ing it, is to begin with three grains, increa- 
ſlang e doſe with three grains every day, till 
the patient takes half a drachm at once; after 
which the doſe is diminiſhed three grains every 
day, till it comes down to the quantity of the 
firſt doſe. Commerc. Literar. Norimberg. 1733. 
hebdom. 2. 0 2. 
The French phyſicians are at preſent much 
divided in their opinions concerning the medi- 
cine ſo famous at Paris in 1719 and 1720, un- 


der the name of the powder of the Chartreux, 
which is now generally named kermes mineral. 
It is the fulphur of antimony prepared, by pour- 
ing a diſſolved fixt alkali ſalt; for example, ol. 
tartari per deliquium upon the powder of anti- 
mony ; and, after digeſting them in a fand heat 
for a day, to make t 


hquor- boil two hours, 
when 
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when it becomes of a very red colour; and be- 
ing poured off into another veſſel, lets fall a red 
powder,. which is freed of the alkali falt, b 
waſhing it frequently with water ; after which 
it is dried and kept for uſe. Half a grain, or a 
grain of this powder, given every three or four 
hours, prodtices no violent effedls 3 but, by in- 
creaſing the doſe, it may be made to vomit, 
purge, and ſweat. Some commend it in their 
theſes and pamphlets, as the moſt univerſal re- 
ſolvent and deobſtruent, aſſuring us, that it 
almoſt infallibly cures pleuriſies, peripneumonies, 
aſthmas, catarrhs, anginz, ſmall-pox, and 
many other difeaſes. Others, on the contrary, 
are as poſitive, that it heats and thickens the 
blood, thereby increaſing obſtructions, and is 

rticularly hurtful in all inflammatory diſeaſes. 
Unluckihy both parties appeal to experience, and 
mention examples to ſupport what they argue 
for. 

By the information we have received of the ef- 
ſets of the medicine upon which the great run 
is now at London, we can imagine it to be no 
other than a preparation of antimony, and that 
no milder one than the butter of antimony z 
than which there is ſcarce known a more vio- 
lent deſtroyer of all animal ſubſtances, being 
compoſed of the reguline or metallic part of that 
mineral corroded by the concentrated acid of 
ſpirit ofnitre, or of ſea- ſalt. 

Dr Boeli at Brunſwick recommends the pow- 
der of the root. of the valerian taxen into the 
noſe by way of ſnuff as an excellent reſtorer 
of weak ſight, and mentions ſome examples of 
bis ſueceſs with it. As he orders it, there may 
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be ſome doubt on what, the ſucceſs depends. 
His receipt is, R. Rad. walerian. fol. tobac. a. 
drach. ii. fiat pulv. ſubtiliſſim. Adde ol. deftill. 
lavendul. Majoran. a. gutt. iii. M. Act. phy- 
fico-medic. acad. natur. tom. III ch. 125. 
Sir Hans Sloan, preſident of the royal ſo- 
ciety, informs us of four children, who, after 
eating the ſeeds of the hyo/ciamus niger C. B. 
or common henbane, were ſeized with great 
thirſt, ſwimmings of the head, dimneſs of fight, 
ravings, and profound ſleep; which laſt con- 
tinued two days and nights in one of them. He 
ſays the delirium occaſioned by theſe ſeeds, dif- 
fers from the common, and in ſome meaſure 
agrees with that produced by the dutroa, a ſpe- 
cies of the ſtramonium, and by the bangue of 


_Eaſt India, a fort of hemp. 


He cured all theſe children by bleeding, bli- 
ſtering in ſeveral places, and purging afterwards, 
with a medicine compoſed of elect. lenitiv. ol. 
amygd. d. flor. ſulph. and ſyrup. pœon. which 
operated both by vomit and ſtool. 

The ſame gentleman alſo tells us of a quack, 
who cured the toothach, by conveying the ſmoak 
of burning henbane ſeeds, by means of a fun- 
nel, into the hollow tooth. Philoſoph. Tranſact. 
num. 429. 51. | ; 

Dr Short, in his hiſtory of the mineral wa- 
ters of Yorkſhire, Derbyſhire, and Lincolnſhire, 
has claſſed them into the warm, purging chaly- 
beat, diuretic chalybeat, purging and plain ſul- 
phur waters. | 

He found the warm waters to be impregnated 
with a mineral ſteam, vapour, or ſpirit, contain- 


ing a moſt ſubtile and impalpable ſulphur, with 
a 
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a calcarious earth, and ſome nitre and ſea-falt. 
Of thoſe he mentions, that of Buxton ſeems to 
be the principal, the heat of which is equal in 
froſty weather to common river water with 
which two fifths of boiling water u been 1 im- 
mediately mixed. 

The purging chalybeat waters contain a mi- 
neral ſpirit, ſulphur, vitriol, nitre, and ſea ſalt, 


with a calcarious earth, of which ſome particles 


are attracted by the loadſtone. Of theſe, 5 Car- 


borough ſpaw is now in greateſt reputation; the 
N ſalt of which is deſcribed and painted 


our author, as conſiſting of long cryſtals 


made up of fx ſides, which all concur at each 


extremity in forming a act point, and he 
calls it nitre. 

The diuretic chalybeat waters conſiſt of much 
the ſame principles with the former claſs, only 


the ſalts are in leſs proportion. Of theſe there 
are great numbers in Yorkſhire. 


The ſulphur waters, beſides ſulphur, con- 
tain alſo marine ſalt and nitre, or nitre only 


'and earth. Of cheſe the ſtrongeſt is 'Hartowgnte- 


well. 


Dr Shaw; i in his treatiſe on Scarborough wa- 


ters, previouſly lays down a great many rules 


to be obſerved in the inveſtigation of all mi- 
neral waters, whereby we may be directed in 
our inquiries, and may be cautioned againſt 
drawing concluſions too haſtily, which deſerve 


to be ſeriouſly conſidered oy" all oct in 


Phyfic. 5 

The contents of the purging ſpaw, which l is 
what is chiefly uſed, are much the fame in Dr 
Shaw's account, as what we mentioned from 


Gg2 Dr 


3532 MEDICAL ESSAYS 


Dr Short; only Dr Shaw has deſcribed the firſt 
falt, as conkiting only of four ſides, of which 
two are. broad, and two are narrow; the two 
broad ones, which are oppolite to each other, 
are extended into a ſharp edge at one extremity 
of each cryſtal, the narrow ſides not | ſhooting 
out ſo far; and the reverfe is obſerved at the 
other extremity of the cryſtal. He affirms this 
{alt to be /uigenerts, and different from all the 
natural or artificial falts yet known. 

This water proves a gentle cooling purga- 
tive; but, as the. ſalt is in a ſmall quantity, the 
operation of the Mater 4s often required to be 
aihiſted by ſome of the {alt prepared by the apo- 
checaries. W 

Dr  Waltherus, profeſſor at Leipſick, after 
comparing the muſcles of the human body, with 
the defcriptions of them ,publiſhed by ſeveral 
authors, particularly by Mr Winſlow (in his 
expoſition anatomique) has made ſeveral accurate 
remarks on them, which may ſerve as a ſup- 

lement to the anatome teneriorum muſculorum 
.repetita, Which be publiſhed formerly; but, as 
they will not admit of an abridgment, we mult 
. refer to the obſervations themiclves, which are 
[inſerted in Nev. at, erudit. menſ. Jun. 1733. 
r Nichols, lecturer of anatomy at Oxford, 


has, in his Compend. anatom. contradicted the. 


common received doctrine of the motion of the 
heart, and of che circulation of the blood, 
both in adults and fetuſes. ; 
Prælect. XV. The circulation of the blood 
« depends, (fays he), on ſkx motiens, 1. Of 
«the right auricle. 2. Right venrticle. g. Pul- 
% monaxy artery. 4 Left auricle. 5. Left 
« ventricle ; 
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« ventricle; and, 6. Of the aorta. Of theſe 
« the 1ſt, 3d, 5th are ſynchronous, or act 
« at the ſame time, as the 2d, 4th, 6th like- 
« wiſe do; but the 1ſt, 3d, 5th, are aſyn- 
tc chronous, or act at a different time from what 
ce the 2d, 4th, 6th do; and therefore 

The 2 auricles are relaxed, 
The 2 ventricles : alternately ar con- 
The 2 arteries tracted. 


Prælect XXIV. Our author has the follow- 
ing propoſitions concerning the circulation of 
the blood in fœtuſes 

661. The blood of the aſcending cava is fitter 
&« for nutrition, muſcular motion, and the ſub- 
« tile ſecretions, than the blood that is carried 
&© to the heart by the deſcending cava. For the 
« former conſiſting partly of blood lately tritu- 
rated in the lungs of the mother, partly of 
blood returning from the vena portæ, and de- 


* fecated in the liver, with the blood brought 


e back from the iliac and emulgent veſſels, 


„may be looked on as arterious blood; the lat- 


&« ter, on the contrary, being deprived of many of 
its more ubtile parts, beſtowed on the nou- 
c riſhment of the fibres, or in the ſecretions of 
&« the brain, is altogether venous, and as it were 
« weak and poor, (tus. 

“ 2, The aſcending and deſcending aorta are 
ce dilated and contracted at different times, or 
have afynchronous motions. | 

3 The blood of the aſcending cava is puſh» 
«ed to the heart, at the time when the right 
© auricle is contracted, and the left auricle is 
e relaxed; and therefore it will not paſs.into the 


G g 3 « right 
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c“ right auricle, and from that into the left; but 
« mult go immediately from the cava into the 
left auricle | 

« 4. The blood which is ſent from the left 
ce auricle, into the left ventricle, conſiſting 
cc moſtly of the blood of the aſcending cava, is 
e wholly diſtributed to the heart and branches 
& of the aſcending aorta. » 

& 5, The blood which flows from the deſcend- 
ce ing cava into the heart, paſſes partly through 
c the lungs into the left auricle, to be mixed 
« with the blood of the aſcending. cava, partly 
<« paſles into the deſcending aorta, not to 
mixed with the blood of the aſcending artery; 
c that the blood which is returned to the mo- 
& ther may be venous, weak, and poor, (effetus.) 

&« 6. The canalis arteriefus being ſhut by re- 
* ſpiration, the deſcending artery acquires, a 
% motion ſynchronous to that of the cending 
c artery; and the blood of the aſcending cava is 
« ſent to the hcart, at the time when the left 
<« auricle is contracted, and the right auricle is 
« relaxecl z and therefore is wholly poured. into 
5 the right ventricle, along with the blood of 
„the deicending cava. 

« 7. The contents of the-abdomen being preſ- 
« ſed by reſpiration, the umbilical arteries, um- 
&« bilical vein, and the ductus venoſus are ſoon 
« ſhut up. 

«© 8, The uſual crying of new-born infants 
« contributes much to the diſtenſion of the 
« lungs, and breaking down the particles of 
the blood. 

The Doctor next explains a figure he has 
cauſed to be drawn of the-two auricles 1 che 

cart 
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heart of a. fœtus to ſhe the canals, by one of 
which the . vena- cava aſcendens opens into the 
Tight, and by the other into the left auriele, at 
each of which he, paints a valve. 


He illuſtrates after wards his ſcheme of the 


circulation of the blood in a fœtus by another 
figure, in explaining which he. aſſumes the ſe- 
. cond and third of the preceeding, propoſitions. as 


demonſtrated. | 
Dr Nichols's opinion concerning the circula- 
tion of the blood in natis. et non natis, in born 


-and unborn animals, is ſo different. from what 


has prevailed fince Harvey's time, that we can- 
not but wiſh- he had been more explicit, and 
would add the experiments or other proofs that 
can be brought to ſupport his doctrine. With 
a view to be informed, and to induce perhaps 


the Doctòr to explain himſelf more fully, we 


{hall propoſe one queſtion which naturally offers 
itſelf, upon looking at his ſcheme of the circu- 


lation in a foetus. What preſerves. the form of 


canals to F, (the paſſage from the cava aſcen- 


dens into the right auricle), and to N, (the part 
of the aorta between the riſe of the left ſubcla- 
vian artery, and the inſertion of the canalis ar- 
terioſus), ſeeing, by the 1 of che ſcheme, 


there are no liquors paſs them 2? 
The cataract is generally now agreed to be 


for moſt part the cryſtalline humour rendered 
opaque, very few inſtances being dropght of any 


membrane lodged in the poſterior chamber of 
the aqueous humour, and theie have been ſu- 
ſpected to be no other than the membrane of the 
cryitalline: ſeparated. Lo confirm more the 
doctrine: of the cryſtalline being the e 

ecte 
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fected in the cataract, Dr Scheuchzer, 17 togr? 
he 


at Zurich in Swiſſerland, communicates the dif. 
ſection of two cataractous eyes, on one of which 
the operation had been performed with ſuccefs. 
In the eye which kad not been couched, the 
cryſtalline, which adhered to the circumference 
of the uvea, was of the colour of whitiſh pearl, 
but leſs bright.. In the other eye, the cryſtalline 
was leſs, harder, inclined to a yellow colour, 
and deprefſed below the uvea. A cloud was 
- obſerved in the part of the vitreous humour 
through which the needle had paſſed. dt. 
Phyſico medic. acad. M C tom. III. obſerv. 36. 

Ihe caſes in midwifery, mentioned by Mr 
Giffard, may be reduced to theſe two, 1. That 
the head of the child is fallen down among the 
bones of the mother's pelvis, and does not ad- 
vance with her throws, and cannot be puſhed 
back into the womb. 2. That a wrong poſture 
of the child, the flooding or weakneſs of the 
mother, ale it neceſſary to bring the child a» 

way by the feet. v1) o 

In the former of theſe two caſes, he made uſe 
of an extractor, which is ſo far different from 
that deſcribed in Art. XX. of this volume, that 
'the blades of it conſiſted each of an oval ring 
bended, inſtead of an entire piece of thin ſteel. 
De Hody, the editor of Mr Giffard's book, 
publiſhes with it an improvement made on'the 
_ extractor by Mr Freke ſurgeon to St Bartholo- 
mewis hoſpital, which ſeems to conſiſt in one of 


the handles having a joint in the middle of it, 


and its N being a ſharp hook or crot - 
chet, which has a moveable flap to cover it, 
when it is not employed as a hook to operate 
with. 


AND OBSERVATIONS. 357 


with. Mr Giffard obſerved ſometimes, thav 
the os uteri gripped the child's head fo firmly, 
that it could not be brought away with the ex- 
tractor, till with his fingers he had dilated the 
ring which the womb made. As foon as he 
could catch hold of the head with his hands, he 
laid afide the inſtrument. If, after the head 
was born, the child ſtuck at the ſhoulders, he 
endeavoured to make more way for them, by 
bringing out firſt one arm, and then the other ; 
or, it chat could not be done, he put a crooked 
pnger into each arm - pit of the child, and ſo 


extracted it. 


In the caſes where there is 2 neceſſity of 
bringing the child away by the feet, he dilates 
the 105 tinee by ſpreading his fingers, puſhes 
back what parts are in his way, or ſlides his 
hand along them to ſearch for à leg: After he 
has brought this out, and tied a ligature upon 
it, he ſearches for the other, but is not anxious 
about finding it, if it is bended upwards on che 
child's belly, or the paſſage is wide enough by 
[the woman's having formerly born children; 
for the leg he has brought out is ſufficient for 
33 down the buttocks, till he can put his 
crooked finger, or the handle of one blade of 
the extractor armed with . cotten in the groin, 
ora fillet put round the 3 any of 
which and the ligature en the other leg, he 
extracts the buttocks. When laying hold of the 
.child's body, he turns it, if there is oecation 
for it, as he ſays there commonly is in ſuch ,a 
caſe ; becauſe the child has ſunk down in the 
womb without turning, fo that its face is for- 
ward. When che ſheulders are brought * * 

C 
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he brings down the arms to make more room, 
and then clapping one hand flat upon the breaſt 
of the child to ſupport it, he lays the other on 
the ſhoulders, and pulls. If the os internum has 
contracted round the neck, he dilates it: If the 
head ſticks notwithſtanding this, he advances 
the lower hand, till he can put a finger or two 
into the child's: mouth; and then preſſing on 
the lower jaw, he draws with both hands, and 
ſeldom miſſes to bring the child away. 
Our author took always care to put back the 
' umbilical rope when it falls out” before birth, 
8 to diſengage it from the child's neck or 
or to cut it when it is twiſted round any 
of of eſe parts, to prevent the placenta being pul- 
led away, or the circulation being 1 in 
i. 
He Als | ſeparated the placenta with! his 
"fingers, and did not pull it away by the navel- 
ſtring, and took care * free the womb after. 
wards of clotted blood and membranes, which, 
. when left, occaſions pains and flooding. © He is 
+ of opinion, no time ſhould be delayed in doing 
this after 5 222,00 fen the womb: contracts 
2982 faſt. 
lyſters to provoke too languid throws, an 
opiate to put away falſe pains, and to bring on 
the true ones, and a cordial draught after deli- 
very when the woman was 2005 were al the 
"medicines he uſed. | | 
Mr Chapman, in his eſſa on the indiprove- 
ment of midwifery,” p. 7. ny oh that ne never 
did obſerve the lateral pointing of the womb, 
ſo much inſiſted on by Deventer, but has obſer- 
ved it turned forwards or backwards. 


P. 10. 
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P. 10. He condemns greatly the uſe of the 


crotchet or hook in the delivery of women, un- 
leſs when there is an entire certainty of the 
child being dead; which only can be determi- 
ned by a concurrence of all the ſymptoms 
mentioned by authors, and not by one or two 
of them. . a 

P. 12. He condemns the make of the ex- 
tractors he has ſeen others employ, but does not 
deſcribe his own, nor his manner of flipping a 
fillet over the child's head. 

P. 67. The moſt effectual remedy in flood- 
ing is, according to him, to cover the patient's 
body with clothes dipped in oxycrate, repeating ' 
them as they grow warm, and giving cool acid | 
liquors to drink. 

P. 117. After a hard labour, and where there 
has been a neceſſity of uſing ſome violence, 
« the woman (ſays Mr Chapman) is to be 
ce treated as one broifed by a fall. Here, as 


« thing of the greateſt ſervice, I would re- 


« commend wrapping of the body round with 
« ſheep's ſkin haſtily flea'd off, and applied as 
© warm as poſſible: 1 have, for many years 
““ paſt, had a happy experience of this, and wiſh 
&« I had come ſooner to the knowledge of it 
« than I did, as having always made uſe of it 
© with ſucceſs.” This method is recommended 
by Guillemeau. Mos | 
Dr Schulze, profeſſor of medicine at Hall, 
contradicts the common opinion concerning the 


umbilical veſſels, in two diſſertations he publiſh- - 


ed, to be defended by his ſcholars. He en- 
deavours to prove in the firſt, That the navel is 
not formed by the ligature which the midwives 
pact, make, 


| 
| 
| 
| 
1 


mined the ſtate of the um 
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make. or by animals gnawing the navel ſtring 
of their young with theit teeth, but by nature; 
and that the umbilical veſſels ſeparate ſpontane- 
oufly, or with very little force, from the inte- 
rior ſurface of the ſkin, in the fame manner as 
we fee the ſhtivelled navel-ſtring fall off from 
the exterior ſurface. , After which the umbili- 
cal veſſels within a child's and other young 
creatute's body contract and ſhnivel, their ex- 
tremity by which they adhered to the navel be- 
coming black and pointed, as if they had been 
burnt, and at laſt diſappear altogether, without 
leaving any veſtige that can be obſerved in the 
adult; for, ſays he, what are commonly de- 
ſcribed and painted, as theſe veſſels changed in- 
to ligaments, are no other than the ſheaths in 
which they were formerly contained. | 
It is eaſy to ſee what concluſion he draws from 
this doctrine in his ſecond differtation, viz. That 
it is unneceſſary to make any gp upon the 
navel-ſtring after birth; but, as he judges the li- 
zature to be innocent, he does not inſiſt upon 
its being omitted. 5 

In confirmation of Dr Schulze's doctrine, Dr 


Eller, phyſician at Berlin, relates ſeveral inſtan- 


ces of the navel-ſtrings of childten being left 
untied after they were cut, without being atten- 
ded with any hæmorrhage, or other bad con- 
ſequence. Commerc. Norimberg. 1733, hebd. 


.. 
Dr Trew of Norimberg, having carefully exa- 
bilical veflels of ſub- 


jets of different ages, obſerves that the ſhrivel- 
8 is not peculiar to theſe parts, ſeveral other 
| | parts 
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parts being changed in the ſame way, he could 
difcover no mechaniſm by which a hz morrhage 
thould be prevented without a ligature, when 
the umbilical veſſels are cut; and concludes, 
that, fecing there are examples of hæmorrhagies 
from neglecting to tie the navel-ftring, it would 


be very unſafe to forbear the uſe of the ligature, 


Ibid. Hebd. 49.5 1. & hed. 50.4 t. 

Dr Alexander Stewart, phyſician to the queen 
of England, formerly“ communicated an ob- 
ſervation of a ſerjeant of the horſe-guards, whoie 
gall-bladder was wounded without any other 


. bowel being much hurt, and whofe ſymptoms, 


in the feven days he hved after being wounded, 
were a great diſtenſion of his belly, without 
ructus oc flatus upwards or downwards, or ber- 
borygmi; no paſſage by ftool, and very litt. e 
urine, notwithſtanding purgatives and clyſters 
were given him, and that he took what was 
thought a ſufficient quantity of drink and li- 
quid food; neither had he any ſound ſleep, but 
only ſhort ſlumbers, tho” he took opiates. 'Vhere 
was no ſign of fever, his pulſe continuing in a 
natural ftate till the day before he died, when 
it intermitted. The wound in the teguments 
never ſuppurated well. 

After his death, the guts were found greatly 
diſtended, the gall-blader was almoſt quite 


empty, and a great quantity of bile was lodged 


in the cavity of the abdomen. 
The doctor accounted for all theſe appear- 
ances, from the defect of bile within the in- 
Vol., III. H h teſtines, 


* Pbilofoph tranſi. nu nd. 414. 82 
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teſtines, to ſtimulate them to a due contraction, 
whereby they might reſiſt the elaſtic air, or 
might pull the food or drink into the lacteals, 
or might expel their contents. — Their depri - 
ving him of a due recruit of chyle, occaſioned 
his want of ſleep, diminiſhed the ſecretion of 
urine, and prevented a ſuppuration in the 
wound. | 
excretions that were not compenſated by a new 
chyle, while the more acrid particles of the 
blood were carried off in the ſecretion of bile, 
without any of them returning to the blood 
again; and therefore, the veſlels being neither 


ſtretched nor irritated, there could be no fever. 


Since there was a conſtant waſte of this 
man's liquors without any ſupply from the 
food, the doctor concludes him to have died 
famiſhed. 

This account of the ſymptoms, however in- 
genious, did not fully ſatisfy ſome people, whoſe 
difficulties our author now endeavours to re- 
move. | 

To thoſe Gentlemen who remark, that the 
gall (eſpecially in ſuch large quantity as in the 
hiftory) when applied to the exterior ſurface of 
the guts, might have irritated ſome particular 
parts of them to a ſpaſmodic conſtriction, which 
would have occaſioned the diſtenſion of the in- 
termediate parts, and the other ſymptoms, as 
well as the cauſes aſſigned above, the doctor 
replies, That nerves only exert their action at 
their extremities, where they are diveſted of 
their involving membranes ; and therefore, in 
the caſe before us, the bile could not have gi- 
ven pain, nor excited à contraction in the muſ- 

cular 


The veſſels being emptied by the 


AND OBSERVATIONS. 363 


cular fibres of the guts. 2. The irritation of 
the exterior membrane of the guts would have 
no effect on the muſcular coat, becauſe the for- 
mer has its nerves from a ſource different from 
thoſe of the latter. 3. The gall, being equally 
diffuſed over the ſurface of the guts, muſt have 
made an equal contraction of their fibres every 
where, which was not the caſe. 

In explaining how a freſh recruit of chyle 
ſhould be a cauſe of fleep, Dr Stewart is obli- 
ged to examine how and by what ſleep is produ- 
ced. 

« I believe (fays he) it will hardly be denied, 
that the cauſe of ſleep in general is a want of 
ea ſufficient quantity of animal ſpirits,” [for the 
exiſtence of which he appeals to the arguments 
and experiments mentioned p. 326. of Vol. II.] 
c“ for the uſe and exerciſe of the animal func- 
tions; therefore, whatever prevents their re- 
& cruit, hinders or impedes their ſecretion, ab- 
“ forbs or fetters them when produced; and 
„ whatever exhauſts and evaporates them, by 
« occaſioning a paucity of ſpirits, will, in 
„ healthy perſon, produce a liſtleſſneſs, lazineſs, 
« a tendency to ſleep, or ſleep itſelf, in propor- 
“tion to that pacuity of the remaining ſpirits.” 
To illuſtrate this doctrine, he conſiders the re- 
moter cauſes of ſleep, which he reduces to four. 
I. Exerciſe. 2. A too plentiful meal. 3. Drun- 
kenneſs. 4. Narcotics. And then proceeds 
to ſhew how theſe produce ſuch effects. 

Exerciſe waſtes all the fluids, and parzicular- 
ly the animal ſpirits. The great quantity 
of chyle, after a full _ makes all the * 

2 Q 
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of a thicker confiſtence, and abſorbs the animal 
ſpirits. Fermented liquors and ardent ſpi- 
rits, being obſerved to diminiſh remarkably the 
ſerous ſecretions, may therefore be reaſonably 


concluded to fetter the fineſt fluid, which is the 


animal ſpirits, and to hinder it to be ſeparated 
from the other liquors, —Soporifics act much 
in the ſame manner. | 

According to our author, in fleep, a ſuſh- 
cient quantity of ſpirits {till remains for aCtua- 
ting the organs of the vital and natural func- 
tions, to which they are determined by more 
powerful cauſes, fuch is the impetuous blood in 
the heart, gravitating air in the lungs, digeſting 
food in the ſtomach, &c. than there are to de- 
termine them to the organs of the animal func · 
tions, Hence, awaking is owing to a quantity 
of ſpirits ſo much greater than what is required 
for the vital and natural functions, that they 
muſt excite the animal likewiſe. 

The laſt propoſition which the Doctor under- 


takes to prove is, That pus, being a groſs ſe- 


* cretion, is the product of the chyle, and not 
* of the blood or ſerum; for (ſays he) I think 
& that jt would not be difficult to prove, that all 
& the groſs ſecretions are from the chyle.“ Phi- 
leſaph. Tranſact. numb. 427 F 2. 

Mr Evan Davis communicates to the Royal 
ſociety the hiſtories of ſeveral children inocula- 
ted with the ſmall pox at Haverford-Weſ. in 
Pembrokeſhire, while the meaſles were epidemic 


there in February and March, after the ſmall pox 


had been very mortal through the winter, F- 
very one of them who were injected thus with 
the variolous matter, only became feveriſh in 

| the 


„ 
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the ſeventh or eighth day after the inoculation, 
and the meaſles appeared ſoon after. On the 
twelfth day, they were again attacked with a fe- 
ver, and on the fourteenth the ſmall pox, of a 
mild kind, were ſeen; Ibid. numb 429. 59. 

Dr Lobb, in his rational method of curing 
fevers, after having examined the nature of the 
fluids and ſolids of the human body, things ne- 
ceſſary to health, (ſuch as, the air, aliments, ſe- 
cretions, and evacuations), the cauſes of difeaſes, 
and particularly of fevers, concludes, p. 194, 
That, whatever may be the productive cauſes of 
fevers, the ſtate of the fluids in people un- 
der them muſt be one or other of theſe follow- 
ing : 
J. That the animal fluids are too thick, that 
is, they are viſcous or glutinous, which ſeems to 
be the caſe in all inflammatory fevers. Or, 

2 That they have particles too bulky for an 
eaſy circulation and excretion, till they are com- 
minuted Or, 

3+ Ihat the animal fluids are too thin, and 
the natural union of their component particles 
is more or leſs diſſolved, and the globules of the 
blood and lymph more or leſs broken: Which 
appears to be the cate in putrid, malignant, and 
many peſtilential fevers, and in all fevers attend- 
ed with colliquative evacuations. Or, 

4. That the fluids have acrimonious and cor- 
roding particles mixed with them, which is the 
caſe in all fevers attended with ulcerations from 
an internal caufe. 

While the fluids are thus affected, the ſolids 
are rigid or too dry; or they are too lax. 

| h 3 It 
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It is impoſſible for us to mention, in the nar- 
row bounds we are confined to, all our author's 
curative indications taken from the foregoing 
doctrine z we ſhall therefore do no more than re- 
mark, that he allows of blood-letting only to 

atients who have a ſanguine plethora, for the 
knowledge of which he refers to his treatiſe of 
the ſmall pox, where, as we mentioned in Vol. 
I. p. 286 he confines it to ſo many circum- 
{| nces, that it will ſeldom be met with; and in 
thoſe patients to whom letting of blood is pro- 
per, © the quantity of blood (ſays he, p 208.) 
that may prudently be taken away at once, 
« I think, generally bei ſhould not exceed 
« {ix or eight ounces; becauſe we cannot know 
** ro an ounce or two the exceeding quantity, and 
e becauſe, if it ſhould afterwards appear, that 
too little bas been taken away, the remedy is 
« eaſy, by repeating phlebotomy; but, if too 
* much has been drawn off, it is not eaſy to re- 
„ dreſs the inconveniences that may attend it ” 
Aſterwards, in conſidering the effects of blood- 
ing, Dr Lobb deduces ſrom Mr Hales's experi- 
ments, that taking away ſix ounces and two 
drachms of blood from a man weighing 160 
lib. may diminiſh the vital ſtrength, or the force 
of the action of the heart and arteries, about one 
tenth part. The loſs of twelve ounces and a half 
of blood will diminiſh his vital ſtrength above 
one ſixth part, which, fays he, is a great dimi- 
nution. Eighteen ounces 2nd fix drachms will 
diminiſh it above one fourth, which, he adds, is 
a vaſt diminution, and to be avoided, unleſs 
ſome extreme neceſſity ſhould require the ta- 
king 
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king of it. Thirty-ſeven ounces and a half of 
blood taken away, diminiſh the vital ſtrength 

of ſuch a man near one half, a diminution 

which ſurely ought to be dreaded. Fifty oun- 

ces may diminifh it near fix ſevenths; the con- 
ſequences of which may, ſays our author, be 
eaſily apprehended. From the whole, we think 
it ma concluded, that the doctor is not 

very fond of taking blood, eſpecially in a large 
quantity. 


XXXNII. A Lift of Medical Books publiſhed 


ſince the Beginning of the Year 1732. 


Lbum Bavarie Fatrice, ſeu catalogus rele- 

lebriorum aliquot medicorum, qui ſuis in 
Bavaria ſcriptis medicinam exornarunt, ab an- 
n0 1450, quo Boica ſchola fundata quidem, at 
primum anno 1472 publicata fuit, in hodiernam 
uſque lucem. Studio Franc. Joſ. Grienwaldt, 
M. D. 8vo, Monachii 1733. 

The treaſury of drugs unlocked; by Jo. Ja- 
cob Berlu, of London, merchant in drugs. The 
ſecond edition, 12m, London 1734. 

A treatiſe on the force and energy of crude 
mercury, by Thomas Harris, ſurgeon, 8 vo, 
London 1734- 

A critical diſſertation on the manner of the 
Preparation of mercurial medicines, by T. K. 
M. D. 8vs, London 1734. 

Hampſtead- wells; or directions for the drink- 
ing thoſe waters; with an appendix relating to 
the original of ſprings in general; with ſome 
experiments on the Hampſtead- waters, _ hi- 
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ſtories of the cures, by John Soame, M. D. 
8%, London 1634. 

An inquiry into the contents, virtues, and 
uſes of the Scarborough ſpaw waters, by Peter 
Shaw, M. D. 8e, 1734. 

An inquiry into the nature and principles of 
the ſpaw waters, by Charles Perry, M. D 
London 1734. | 

Toxicologia pathologico-medica, ſive de venes« 
mis, lib. III. Jutore Chriſtiano Godofr. Stent- 
zelio, M. D. 4, Vitemberg 1733. 

Chemical lectures publicly read at London in 
the years 1731 and 1732, and ſince at Scarbo- 
rough in 1733, for the improvement of arts, 
trades, and natural philoſophy, by Peter Shaw 
phyſician at Scarborough, 8 , London 173 4. 

Traite de chemie, contenant la maniere de pre- 
parer les remedes qui ſont le plus en uſage dans 
la pratique de la medicine. Par M. Maluin 
Docteur regent de la facultee de medicine de Pa- 
ris, 12mo, Paris 1734. 

Ofteegraphia ; or, the anatomy of the bones, 
by William Cheſelden ſurgeon to her Majeſty, 
&c. fol. London 1733. 

The anatomy of the human bones, with an 
account of muſcular motion, and the circula- 
tion of the blood; alſo of digeſtion and nutri- 
tion, with a deſcription of the four ſenſes, illu- 
ſtrated with variety of copper-plates. 'To which 
is added, a ſhort and eaſy method of diſcovering 
the virtues of plants, in curing the diſeaſes of 
the human body; by George 5 homſon, M. A. 
8vo, London 1734. | 

Spiramina, or reſpiration reviewed ; being 
chiefly the argument of that great PI 

7 
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by fire, 70. Bapt. van tlelmont ; diſcovering 
certain uſes of the lungs not commonly obſerved, 
and aſſerting that they have not that alternate 
motion that is generally aſcribed to them; but 
that in a ſound man they are porous, pervious 
to the air, and conſtantly at reſt, by M. J. 8vo, 
London 1733. 

Compendium Anatomicum, ea omnia come 
plectens que ad cognitam humani corporis æco- 
nomiam ſpeftant, &c. conſtruftum, à F. Nichols 
e Coll. Oxon. M. D. Prel. Anat. Oxon. &c. to, 
Londoni 1733. | | 

- Phyſical eflays on the parts of the human 
body, and animal oeconomy, $vo, London 
1734- 

Anatomie chirurgicale de Palfyn, reuuẽ, cor- 
rigẽe, et augmentee, acc nee de notes dans 
le premier volume, et ref dans be ſecond, 
par M. B. Boudon, dofteur en medicine. On y 
a joint les obſervations anatomigues et chirur gi- 
cales de Mr Ruyſch, traduites T Loi, et celle 
de M. Briſſeau, en 2 vol. 8 vo, Paris 1734. 

The navy ſurgeon ;; or a practical ſyſtem of 
ſurgery, by John Atkins ſurgeon, '12mo, Lon- 
don 1734- 

Two hundred and twenty five caſes in mid- 
wifery, which for the moit part were attended 
with a great deal of danger and difficulty. 
Written by the late Mr William Giffard, ſur- 
geon and man-midwite, publifked by Edward 

Jody, M. D. 8vo, London 1733. 

The art of nurſing, the ſecond edition, $v0, 
London 1733» 

An eſſay concerning blood-letting, by R. 
Butler, M. D. 8vo, London 17 34. 
Suite 
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Suite des maladies chroniques, on Pon traites 
celles qui arrivent à Poeil, et des remedes les 
plus convenables pour les guerir ſans operation 
manuelle, par P. V. Dubois, ancien Prev#t et 
garde des maitres chirurgiens de Paris, tom. V. 
12m, Paris 1733. 

Nouvelles claſſes des maladies dans un erdre 
ſemblable à celui des botaniſtes, comprenant les 
gendres, et les eſpeces de toutes les maladies, avec 
leurs fignes et leurs indications; par Sauvage 
de la Croix, dofteur en medicine, 12mo, a Avig- 
non 1733. 

A compleat treatiſe of the ſtone and gravel, 
by N. Robinſon, M. D. the third edition, 8vo, 
London 17 34- 

* Meditationes theoretico-prafticae de furore 
haemorrhoidum internarum,methodice conſcripts 
2 Juſto Arnoldo Gulich, M. D. editio altera, 
8 vo, * Bat. 1733. x 
An e ay on the gout, by T. Bennet, M. D. 
8vo, London 1734. | | 
Rational methods of curing fevers, deduced 
from the ſtructure and oeconomy of human bo- 
dies, and the different ſtates of the ſolids and 
fluids, under the different claſſes of fevers; by 
Theophilus Lobb, M. D 8 vo, London 1734. 
The generous phyſician, or medicine made 
eaſy ; by Dr Colbatch, 8 vo, London 1733. 

| Frederici Hoffmanni conſultationum et reſpon» 
forum medicinalium centuria prima, complettens 
morbos capitis et gettorts, tom. I. 4to, Halæ 
Magdeburg 1734. 

Michaelis Alberti Acad. Frid. Prof. Med. &c. 
ulterior continuatio, aut tomus ztius juriſpru- 
dentiac medica, 4to, Schnecberg. 1733. 

Caroli 
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Caroli Muſitani jatrias prof. opera omnia. 
Edit. 2da, 2 vol. fol. Lugdun. 1733. 

The Philoſophical Tranſactions (from the 
year 1720, to the year 1732) abridged and 
diſpoſed nnder general heads, by Mr Reid and 
John Gray, F. R. 5. 2 vol. 4to, London 1733. 

The Philoſophical Tranſactions (from the 
year 1719, to the year 1733) abridged and 
diſpoſed under general heads, by Mr John 


Eames and Mr John Martyn, F. R. 8. 2 vol. 


4to, London 1734. 

Acta phyſico-medica academia Caſareæ Leopol- 
dino-Carolinæ nature curioſorum, exhibentia e- 
phemerides five obſervationes, hiſtorias, et ex- 
perimenta a celeberrimis Cermaniæ et extera- 
rum regionum viris habita et communicata, ſin - 
gulari ſtudio collecta. Volumen tertium, 4to, 
Norimberg, 1733. 


Philoſophical Tranſactions for the year 1733, 


4to, London. 


Commercium literarium Norimbergenſe anni 


1733. ſemeſtr. 2. 4to, Norimberg. 

Diſſertationes medica, quas, ex auttoritate am- 
pliſimi ſenatus academici Edinburgenſis, et no- 
biliſſimæ in eadem academia facultatis medice 
decreto, pro gradu doctoratus, ſummiſque in me- 
dicina honoribus et privilegiis rite ac legitime 
conſequendis, examini ſubjecerunt. 

Joannes Lindeſay Scotus, De calore. 

Jacobus Grieve Scoto-Britannus, De morbis 
humorum oculi. 

Carolus Ayton-Douglas Scot.-Brit. De exer- 
citationum in medicina uſu. 

Joannes Arnot Scotus, De abortu. 

Henricus Tonge Anglus, De noxis ex cibi et 


potionis abuſu oriundis. 
XXXIII. 
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XXXIII. Books propoſed, and other medical 
News. 


LX Boerhaave, profeſſor of medicine at Ley- 
den, concludes the account of his experi- 
ments on mercury, with a promiſe, conditional 
indeed, but which probably the importunate re- 
queſts of the learned will obtain, of publiſhing 
his bo pig ge and remarks concerning the 
extraction of mercury out of metals, the action 
of mercury on metals, and concerning metals. 
Ihe new edition of the Edinburgh Diſpenſa- 
tory is now delivered to the printers, and will 
2 be publiſhed. 
Doctor Chriſt. Jac. 'Trew of Norimberg has 
diſperſed propoſals for publiſhing a full, taith- 


fol, and diſtinct delineation and explication of 


all the parts of the human body. He does not 
opoſe to publiſh this whole work at once, 
bs divided into ſections. The ofteology ſeems 
to be ready for the preſs; for the propoſals 
inform us, That the bones of a young man are 
delineated in twelve tables in folio; the thir- 
teenth plate repreſents the bones of the female 
which differ from the male. The conjunctions 
of the bones are to be explained in a plate larger 
than the others. The explication of theſc 
plates in high Dutch wilt be twelve ſheet; 
and he promiſes this ſhall be tranſlated into La- 
tin or French, and printed, if any defire it. 
Dr Thomas Simſon proſeſſor of medicine in 
the univerſity of St Andrew's deſigns to publiſh 
toon, a ſecond edition of his ſyſtem of the m_— 
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The theorical part of which he is to enlarge con. 
fiderably, and is to add a practical part, wherein 
he is to treat of the diſeaſes of the womb, and 


their cure. 


Dr Lobb tells us, in his rational methods of. 


curing fevers, That he has a treatiſe on the par- 


ticular ſpecies of fevers near ready for the 
preſs, which he deſigns to publiſh ſoon, that he 


8 complete his account of fevers. 


r Michelotti, phyſician at Venice, has pro- 


miſed ſoon a treatiſe on the ſmall pox. 


Dr Grubert, phyſician at Bruſſels, is ſaid to 
be about to publiſh a Medical Dictionary, in 


which there are to be ſeveral diſcoveries. 


The ſubject propoſed by the chirurgical aca» 
dewy at Paris, for gaining the prize of 1734,, 


« quently, and thoſe where it is fit to dreſs ſels 


« dom.” 
Vor. III. Li 
The End of the Third Volume. 
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is, To determine, in each kind of chirurgical: 
6. diſeaſe, the caſes where it is fit to dreſs fre- 
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